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t SOME EXPERIMENTS ON THE CONTROL OF THE 
ROOT-GALL NEMATODE IN SOUTH INDIA 


By P. N. KRISHNA AYYAR, B.A., 
(Madras Agricultural Department). 


Introduction. The control of the Root-Gall Nematode worm 
Heterodera Radicieola, Gr.* has been the subject of extensive and 
earnest investigations for the last fifty years in many countries both 
in Europe and America. Since this worm has been for long recognised 
as the cause of one of the most serious diseases which crops are subject 
to, a good deal of literature has arisen and many useful facts have been 
accumulated on the question ; consequently the problem has advanced 
to a great extent along many and varied paths of enquiry. One of the 





T À paper read before the Indian Science Congress, 1932. 

* The correct name for H. Radicola Greeff appears to be Heterodera mariont, 
(Cornu, 1879) Goodey, 1932 the specific name radicicola being preoccupied by 
the Genus Anguilluitna [I. B. A. P., 5, 1932]. ° 
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most interesting and fruitful lines of resear&ti; among: these has been 
the increased attention paid to the bionomics of the pest which might 
provide the key to the problem of its control. 


The Nematode is essentially (in the free-living condition) a soil 
inhabiting organism. The main objective of the studies, therefore, 
has been confined to the eradication of the pest from infested soil 
which has been one of the most important and perrennial sources of 
infection and spread of the disease. The Nematodes are microscopic 
and cannot, therefore, be tackled in the field. It is also impracticable 
to treat live plants after infestation. Hence the soil has been the main 
target of attack and various are the methods devised against the evil 
effects of the organism among which sterilisation of soil by chemical 
heat or cultural means has attracted the greatest attention. Numerous 
experiments in the treatment of the soil by the use of chemicals in 
solid, liquid and gaseous conditions have been in the past carried. out 
intensively in various paris of the world but the need for further 
investigation is in no way diminished as no effective, cheap and prac- 
ticable method of complete eradication of the pest, which can be of 
universal application, has been evolved yet. 


In a previous paper (3) contributed to the Indian Science 
Congress 1925 the results of the writer's preliminary studies on the 
subject such as the occurrence of the disease, its nature and symptoms 
«tc. were embodied. Since then the work has been, though inter- 
mittently, continued. Itis the aim of this paper to set forth the 
results of the subsequent studies with regard to the range of host 
plants and distribution in South India, seasonal variations, some re- 
sistant varieties of plants, mode of infestation and other related aspects 
as also to describe briefly some experiments on soildisinfection con- 
ducted to bring it under control under South Indian conditions. 


Host Plants in South India. The Nematode is abundant and 
wide-spread in South India and the extent of injury to economic crops 
As appreciable in many instances. Unfortunately however, no reliabíq 
data on these aspects are available in South India although numerous 
instances of its ravages on a variety of crops have beer known from 
different parts of the province. Since the publication of a preliminary 
paper on the subject, the Nematode has been observed on an extended 
range of host plants as well as the extent of its distribution in South 
India. With a view to present a full account as also to note the new 
localities where the parasite has been found to occur, a list of plants 
already known to be susceptible in South India has been advi- 
sedly included with a few photographs of infested plants. The list as 
presented below comprises mostly those noted by the writer and a few 
recorded by Barber (1). Thus the host range of Heterodera radicicola as 
far as is known has been brought up to date with regard to this country. 
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New Host Plants Noted in South India. 


Scientific name 


Pisum sativum 
Antirrhinum majus 
Zinnia elegans 
Phaseolus vulgaris 
Tithonia diversifolia 
Impatiens balasmina 
Amarantus caudatus 
Amarantus gangeticus 
Braassica juncea 
Helianthus annuus 
Lactuca sativa 
Abutilon indicum 
Cucurbita maxima 
Chrozophora Rottleri 
Musa paradisica 
Vigna catjang 
Cucumis sp. 
Dioscorea alata 


Popular name 


Peas 

Snap dragon 

Zinnia 

French bean 

Mexican sunflower 
Balasam 
Love-lies-breeding (Crimsom) 
Thandu keerai (Tamil) 
Mustard . 

Sunflower 

Lettuce 


{A commen weed) 
Plantain 

Cow pea 

Cucumber 

(Mal, Kachalkilangu) 


Cyamopsis tetragonoloba Cluster bean 
Canavalia ensiformis Sword bean 


Host Plants Previously Noted from 5. India. 


Scientific Name Popular or Common Name 


Capsicum annuum Chillies 
Nicotina tabacum "Tobacce 
Canna indica Indian shot 
Gurcuma longa Tumeric 
Brassica oleracea (var) Cauliflower 
Brassica Gleracea Cabbage 
Apium graveolenes Celery 
Brassica caulorapa Knol-khol 
Daucus carota Carrot 


Host Plants Previously Noted (contd.) 


Scientific name 


Popular name 


Beta vulgaris Beet 
Piper betle Betel 
Piper nigrum Pepper 
Sesbania aegyptiaca Daincha 
Hibiscus esculentus Bhendai 
Hibiscus cannabinus Gegu 


Coleus parviflorus 
Dioscorea 
Cucumis sativus 
Camellia thea 


Koorkai (Mai.) 
Cucumber 
Tea 
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Cinchona sp. Cinchona 
Impaticus kleinii T 
Sida rhombifolia ) 
Triumfetta rhomboidea s 
Centratherum reticulatum T 
Emilia zeylanica » 
Oldenlandia sp. n 
Desmodium sp. " 
Ageratum conyzoides Goat weed 
Mullungo pentaphylla 

M. stricta 


Extent of The Disease and Personal Activity. The disease, as 
may be apparent from its occurrence in very widely different Jocaliti- 
es, is common throughout South India and it sometime develops into a 
serious malady causing severe losses. During certain seasons of the 
year the Nematodes appear to be less numerous and active. Asa 
result of observation for many years it may be noted that in South 
India these multiply and thrive well in the period extending approx- 
imately between the months of August and February although isolated 
cases of their occurrence may be seen all the year round. 


Some Nematode Resistant Plants. In nature among cultiveted 
crops certain varieties of plants are seen to be comparitively 
resistant to  Heterodera as may be evident from the absence of 
any trace of root-galls in certain plants growing in infested soil. 
By the cultivation of such plants in infested localities for a few years 
it has been found that the nematode population in a given plot may he 
considerably reduced and possibly completely starved out in the course 
of time. When susceptible crops are scrupulously eschewed and 
such resistant varieties are persistently grown in the soil, the activity 
of the worm may continue for some time with the available food in 
the soil, but sooner or later the store of food reserves will be depleted 
with the result that worms are slowly killed by starvation. Such 
beneficial results have been noted by the writer in the course of his 
limited observations though no systematic efforts in this direction 
have been carried out. In a plot which was observed to be badly in- 
fested, cholam (Andropogon sorghum), ragi (Elusine corocana), red 
gram (Cajanus indicus) and maize (Zea mays) were grown though not 
by design and these were repeatedly examined to see if they are sub- 
ject to the attentions of the pest. These have always been found to be 
free and therefore the writer has concluded that these may be inclu- 
ded among the disease resistant crops in South India. In such a plot 
the most susceptible crops such as knol-khol, tomatoes and other 
crops have been grown later. On examination of these plants the 
writer noted that the attack has been generally less severe indicating 
thereby that the Nematode population of the area has been greatly 
reduced. It is clear therefore that a systematic and judicious rotation 
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Plate A. 


Development and life-cycle of H. radicicola (Greef) Muller. 


original (all drawn from author's own slides). 


Eggs in various stages of segmentation (greatly enlarged). 
Young worm coiled inside egg membrane in different 
stages of growth. (enlarged). 


10(a, b, c, d). Various forms af immature larvae. 


11 to 14. 
15 to 16. 
17 to 18. 


19 to 20. 
21 to 22. 


Various stages in the distension of the larvae. 

Young temale cyst in different stages. 

Female showing genital tubes and ovaries small and large 
ova. 

Male undergoing transformation. (metamorphosis). 
Fully formed mature male. (enlarged). 


Plate B. 


1. Roots of Turmeric (Curcuma longa) infested with Heterodera 
radicicola showing enlargements (original). . 

2 Tomato plants (Lycopersicum esculentum) showing nature and 
symptoms of attack by H. radicicola. 


Left—Moderately attacked. 
Middie—Unaffected. 
Right—Thoroughly infested. (original). 


3. Betel vine roots (Piper betel) showing enlargements caused by 
H. radicicola, (original). 

4 Adventitious roots of cucurbita maxima (sweet gourd) heavily 
attacked by H. radicicola. (original). 
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of such immune varieties like cholam, red-gram, ragi, and maize for a 
few years may prove an easy and effective method for a gradual elimi- 
nation of the pest from the soil But it is doubtful whether such 
plants will ever remain immune to the attack of worms, especially in 
the light of reports that some plants considered to be resistant proved 
to be susceptible later on. 


Some Control Experiments. The Experimental Plot and Host 
History: Various measures of control against these plant-parasites 
have been recommended, but the efficacy of none has been proved 
under South Indian conditions. Hence some experiments including a 
few chemical treatments of soil were planned to be carried out in the 
Botanical gardens attached to the Agricultural College, Coimbatore. 
Before embarking on a description of the experiments it may be of 
intexest to record the spread of this disease in this garden in view of 
the emphasis laid on a knowledge of the host history of the particular 
strain or population of Heterodera experimented with. Although the 
presence of this pest was known by isolated cases of occurrence the 
writer ventures to suggest that this pest was first discovered by him 
in tbe garden about ten years back in cauliflower roots. How long 
prior to this period the parasite has been in the garden soil or how it 
has gained entrance are only matters of coniecture asthe organism is 
a stealthy foe. The spread of the disease in the garden and the variety 
of plants attacked later on may have a bearing on the history of host 
selection and specialisation, a study whose significance has been mark- 
edly brought out by Steiner (4). It is noted that it spreads rapidly 
and its progress cannot be easily arrested. From a knowledge of its 
life history (Vide life history plate) the pest is noted to be prolific, 
each female being capable of producing about 500 eggs and of under- 
going nearly ten generations a year. It may be noted here that the 
mechanical injury caused to the plant tissue by “mouth spear” is - 
probably insignificant compared to the toxic effect produced by their 
salivary secretions. The reaction set up by the latter coupled with? 
that of their excreta may be the real cause of the development of the 
galis so characteristic of the affection. To follow the course of its 
progress provides interesting reading. From cauliflower the parasite 
soon extended its range to its near allies such as cabbage, knol khol, 
carrot, radish etc. in a few months. A little later it began to show its 
preference to tomatoes grown in the neighbourhood as was evident 
from the numerous large galls on their roots. After a season brinjals 
suffered badly by their »ttentions. These plants grown in a fairly 
large plot were heavily attacked without any exception. The ravages 
of the pest on these plants accentuated the need for control measures. 
Subsequently crops like peas, amaranthus and various ornamental 
and flower plants like balsam, sunflower etc. suffered in quick suc- 
cession in varying degrees. 
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Favourable Conditions and Means of Dissemination: ‘The raid 
increase of the pest and the widening of the range of host plants natur- 
ally led th» writer to investigate the conditions favourable to its 
multiplication and dissemination. Ths soil in the garden is most 
conducive to its prolonged life and activity being a sandy and porous 
loam of loose texture with sufficient moisture. In contrast to this 
they are not so abundant in other portions of garden as has been 
gathered from the dezree of infestations in plants in portions of garden 
having heavy clayey soil or in spots which are sometimes either 
waterlogged or completely dry. Coupled with these conditions there 
isa constant and uninterrupted supply of food inthe gardens. In 
short, all conditions and practices conducive to better and intensive 
farming such as irrigation, good drainage, etc., all appeared favour- 
able to the growth and multiplication of the organism. 


As tothe means of the transmission of the nematode to fresh 
localities, observations indicate that the main cause is to be traced in 
this country to heavy rains and consequent flow of water from place 
to place. Irrigation, of course, forms an important means of infest- 
ation. Toacertain extent the transportation of movables—such as 
agricultural implements, manure heaps frominfested soil, affected roots 
of live and dead plants, are also potent causes of its spread to different 
localities. Animals and man treading infested aud free soils also help 
the transference of the pest through the moist soil clinging to the 
limbs. Fortunately, by its efforts the parasite is known to move for 
only short distances within a few feet, which adds additional proof 


toshow that the main causes of dissemination are those detailed 
above. 


Treatments. This heavily infested garden soil afforded an ideal 
ground for the conduct of these experiments. Beyond doubt the soil 
was literally alive with Heterodera. The experiments were actually 
commenced by the end of the year 1924 and continued up to the 
beginning of 1926. A strip of ground sufficiently large in extent was 
divided into rectangular areas of 5 x 4 feet and each plot was isolated 
from the rest by means of four broad wooden plants sunk to a depth 
of a foot and a half into the soil along the sides of the plot. This re- 
sulted in a box-like arrangement for each of the fifteen plots. Five 
of these plots were reserved as controls. Two were kept for partial 
sterilisation and trap-crop. Each one of the eight remaining plots 
was treated with one of the following substances, the rate, the number 
of treatments and the intervals between treatments being as indicated 
below. The soil in each plot was saturated with the required quantity 


of solution after ascertaining the same by actual trial’ with small 
samples of soil. 
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Substance Proportion No. of treatments and 
intervals 
Carbolic acid lin 15 parts three times with an 
of water interval of 9 days 
. between treatments 
Kerosine 2 gals. for the once 
whole area 
Formalin 1 in 25 parts 
of water do 
Potassium cyanide 200 Ibs. per acre Two treatments with 
an interval of 8 days 
Carbon bisulphide 4 oz. per sq. yard once 
Lime 27 lbs. for whole 
area da 
Sulphuric acid 1 in 80 parts of 
water do 
Ranicide YW oz, per sq. feet do 


Partial Sterilisation: The soil in one plot was sterilised by burn- 
ing cholam stalks and other materials ; then it was loosened and spaded 
at intervals. The process was repeated thrice with an interval of 
two days between treatments. 


Trap Crop. As suggested by Kuhn the method of trapping the 
worms by growing a very susceptible crop along with the valuable 
crop and uprooting and destroying the "catch" or "lure" plants in 
time before the worms have begun to emerge from the roots and 
reinfest the soil, was given a trial in one of the plots. Hence one of 
the cruciferae namely knol-khol was grown along with the test crop. 


Sowing and subsequent observations. Various lengths of time 
had to be allowed to elapse after each treatment before the planting 
of the test crop, and the treatments themselves were so timed as to 
allow planting of all plots simultaneously. Accordingly all the plots 
were sown with peas on 10—2—25 but as peas failed to grow well 
brinjal plants grown in free and uninfested soil elsewhere and found 
to be free from elworms after examination were planted. These 
plants were found to grow well though not very vigorously. After 
the lapse of about one month, one plant from each plot was dug up 
with roots intact and examin d. Thereafter periodical examinations 
of the plants from the several plots was continued for several months. 
'The results of the examination can be roughly expressed as follows:— 
The plants from the control plots invariably showed a heavy infesta- 
tion compared with those in the experimental plots. Those in the 
experimental plots exhibited different degrees of attack which is very 
difficult of interpretation. The plants from carbon bisulphide plots 
showed a doubtfulinfection and plants from kerosene plot showed 
infestations more or less similar to the controls indicating thus the 
other extreme and the utmost that could be done by a very wide 
stretch of the results is to group the other treatments into three or 
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four categories between fhese extremes. Those that are grouped 
together showed no marked differences in the degree of infestation as 
noted from the galls produced. But yet the writer feels that ihe 
effects of the different treatments may approximately be expressed 
in the following manner arranged in the descending order of severity 
of attack:— 


Kerosene— More or less severe attack having many galls. 


Sulphuric acid | 


Ranicide Not so severe—fewer galls. 
Carbolic acid f 


Pottassium cyanide 

Partial sterilisation ` \ Mild—a few galls. 

Trap crop. 

Formalin Lime b Slight—(There were galls). 
Carbon bisulphide--Doubtful attack. 


Although these observations were continued for a long time no 
further comparisons could be made as all plants in some plots died. 
In November 1925, the plants in carbon bisulphide plot were seen to 
have clearer infestation showing that this plot also has not escaped 
the attentions of the Nematode. ` 


Interpretation of Results. The microscopic and other examina- 
tions of the plants in the diffe: ent treated and control plots from time 
to time and a comparison of the same as far as possible did not lead to 
any definite conclusions as was aaticipated but it must be admitted 
that these served to throw light on the intricacy of the problem in 
question. It was not possible under the conditions of the experiment 
and the unexpected difficulties and complications that cropped up in 
its course to calculate the percentage of attack or accurately demon- 
strate the relative values of the chemica! heat and trapping treatment 
by reliable data or concrete figures. The best method of expressing 
results would be a comparison of respective yields but under the cir- 
cumstances that was obviously out of the question. It was only 
possible in an approximate and empirical manner to estimate the 
extent of infection and express the effects of treatments in terms of 
degrees as severe, medium, and mild or slight. It was even difficult in 
some cases to differentiate the degrees of intestation in certain treat- 
ments and hence these have been grouped together as having more or 
less similar infestation. Certain facts have however been brought to 
light as for instance that all treated plots with the exception of kerosine 
were generally better than the controls as seen not merely from the less 
severe attack but also from the time taken to develop the galls in a few 
cases. It can also be seen that the effect of the various treatments 
continued to last though in diminished extent for varying periods 
ranging from two months to six months, l 
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To be more precise, as infestation occurred both in control and 
treated plots though in the latter in varying degrees of severity 1t may 
be safely concluded that none of the treatments have been effective in 
the complete eradication of Heterodera. “The treatments, at least some 
of them, certainly caused a xeduction in the population of the worms 
in the treated soil for the time being as shown by the diverse degree 
of infection and varying lengths of time taken to produce the charac- 
teristic galls. It is also evident that within a short time i.e. a few 
months, the Nematode is able to restock the treated plots with the 
normal population. Evidence then indicates that such sterilisations of 
soil by treatments can only be of temporary benefit and the -relief 
obtained lasts only for a few months, the period of duration of such a 
beneficial condition, varying with different treatments and probably 
also with different concentrations of the same substances, Hence such 
treatments can be utilised to minimise damage to valuable crops which 
under the circumstances, is not a mean achievement. 


The other causes of a partial failure of the experiments were 
inherent in the methods of control themselves, The first and fore- 
most cause under this category that suggests itself more prominently 
than others is that, since the several plots were more or less well iso- 
lated, the worms or eggs were not completely killed by the treatments 
either because they were hardly enough to withstand the effects of 
chemicals etc., or they were at depths beyond the reach of the appli- 
cation. Another probable reason for their presence may be that certain 
stages in their life are such as to have some means of protection 
against adverse effects. 


The inv -stigations by Godfrey (2) in regard to the depth distri- 
bution of Heterodera radicicola clearly show that these are distributed 
in the soil in varying depths according to the conditions of soil, season 
and availability of moisture, etc., and the efficacy of any treatment is 
to be judged by the depths to which the treatments can extend their 
influence. Hence to determine the depth to which the treatment has 
to be extended, itis necessary to make a study of each locality in 
regard to the Nematode content of soil at varying depths in different 
seasons. This is one line of investigation which requires urgent 
attention if any success is to be had in the control of these worms. 


In order to see whether the eggs or larvae of these worms in the 
soil develop any protective structure while in the soil so as to with- 
stand any adverse effect of heat or chemical, it is necessary to know 
more about the life history of the worm in the soil. All that is known 
is that larva is unable to develop beyond the larval stage until it gains 
access into the root of a host plant, and then passes through several 
stages in the root and ultimately develops into a male or female as the 
case may be, But so far asthe writer has been able to gather from 
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literature on the subject none of the previous workers have directed 
their attention to the possibility of the young worm remaining in the 
soilforlong periods in a slightly different condition from the one 
supposed to exist. 

Other Methods of Control. Various other methods of control 
are being tried in other countries among which the breeding of 
Nematode resistant varieties of plants is a very promising field 
of investigation. Another method which has been suggested but 
not demonstrated to be effective, is that known as biological con- 
trol whereby a voracious species of Nematode Monnonchus. papil- 
latus is sought to be utilised, for exterminating Heterodera on 
‘account of its predaceous instinct. Flooding the infected portions of 
fields with water for a week or two, and drowning the worms has been 
recommended but itis not always practicable. Hot water treatment 
and steam sterilisation of soil have bezn reported to be effective in the 
case of limited areas of infested land. 

Conclusion. The experiments described in the paper although 
unfortunately few in number and inconclusive in results, may, it 1s 
hoped, serve at least the purpose of bringing into prominence the 
serious, nature of the problem in South India as also the various 
factors which have to be taken into account in devising control 
measures and the unexpeted developments that have to be guarded 
against in the course of trials. The foregoing paragraphs may also 
serve to show how little is known of this serious pest in India and that 
the problem, though not easy of solution, affords a highly promising 
field for exploration. Sufficient, it is believed, has been said to induce 
interest in the subject and to indicate the lines along which further 
investigations may profitably be accomplished and the writer will feel 
more than satisfied, if by these attempts, the problem has been brought 
any the nearer of solution. Opportunity is taken here of expressing 
the writer’s deep indebtedness to the Govt. Entomologist, M. R. Ry., 
Rao Sahib Y. Ramachandra Rao Garu, and to the Principal, M. R. Ry., 
C. Tadulinga Mudali.r Avl., for affording facilities for the investiga- 
tion and to all those whose writings have been drawn upon in prepar- 
ing this paper. Ths writers most sincere thanks are tendered to 
Dr. T. V. Ramakrishna Iyer for his unfailing kindness and encourage- 
ment in this as well as similar studies. 

Note:—Since presenting this paper for the Indian Science Congress the writer 
had an opportunity of seeing (by the kind courtesy of Col. A. Olver, C. B. O. D. E..* 
etc., of the Imperial Council of Agricultural Research in response to writer's 
request) a monogriph on “ the Root-infesting Eelworms of the genus Heterodera " 
published by the [mperial Bureau of Agricultural Parasitology, London (1931) 
which gives an up-to date and exhaustive list of host plants so far noted all over 
the world together with a complete list of Bibliography the value and usefulness 
of which can never be over estimated for workers in this field. It is obvious that 
the writer could have saved much time and labour had he come across this 
important publication before the preparation of this paper especially in the 
matter of hunting up the scattered literature on the subject. 
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t NATIONAL WELL-BEING & AGRICULTURAL 
IMPROVEMENTS 
By M. ANANDAN, L. Ag. 


Superintendent, Agricultural Research Station, Aduturai. 


We have,in common, with the rest of the world, been passing 
through an unprecedented economic depression for the past two 
years. Following, as it did, on the heels of post-war years of high 
prices and apparent prosperity, the effect of the depression seems to 
have been magnified more than it would have appeared under normal 
pre-war conditions. No two economists are agreed either as to the 
real causes for the depression or with regard to its remedy. Some 
say that it is due to over-production of commodities more than is 
justified by world demand, some say that its cause is to be traced to 
reparations and war debis, while others say that it is due fo the com- 
bined effect of world-wide over-mechanisation of the means of pro- 
duction resulting in unemployment of man and animal] labour and the 
natural increase of world’s population. It seems to me that all the 
above factors either singly or in’ combination have contributed in 
varying degrees to the present depression. It is reported that the 
International Statistical Institute estimates that between the years 
1920 and 1928, 125,550,000 had been added to the world's population. 
The Indian contribution to this increase has been in the neighbour- 
hood of 25.000.000. The remedies suggested for getting over the 
economic ills of the world are also of various kinds, removal of tariff 
walls, organisation of exchanges on a new basis like the bartex spon- 
sored b. the London Chamber of Commerce, ‘Erne’ proposed by Dr. 
Fowler in India, actual barter of commodities between nations as the 
exchange of American wheat and cotton for Brazilian coffee, and 
Russian petrol for Egyptian cotton and international agreements 
imposing restrictions on the production of commodities like sugar in 
Java, Cuba and Europe, rubber in Dutch East Indies, Malaya and 
other rubber producing countries. 


ini E AEE Rr a 
f Paper read at the Agricultural Conference held under the auspices of the 
Trichinopoly District Agricultural Association at Srirangam on 4th January 1933. 
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While-over-production and over-mechanisation may be the causes 
for the unemployment and economic depression in other countries of 
the world, India's ills, on the other hand, have been, in normal times, 
and are to a great extent, even in this period of depression, due to 
under-production and non-mechanisation, particularly of its basic 
industry of agriculture. Under-production and over-population, I 
believe, have combined more than anything else to keep down the 
standard of life of the average Indian. In other words, the cost of 
production per acre of any staple crop in terms of its yield is so high 
in India, that countries not so well placed as India as regards climate 
and soil for crop production have been able to dump their produce on 
the Indian market and even to threaten to oust the indigenous pro- 
duce in this competition. Australian wheat and Java sugar are 
‘examples. These countries have been able to do so by the application 
of scientific knowledge and methods for higher crop production and 
cutting down cost all along the line by efficiency in operations. To 
make the point clear, I may tell you that Java produces on an average, 
65 tons of cane from an acre while India's average is about 35 tons 
from the same acre. We, at the same time claim, that India has the 
largest area under sugarcane and suitable for its cultivation, What 
lee-way we have yet to make, to come on a par with Java in this res- 
pect, needs no stressing from me. The same case holds good more or 
less, in respect of all other crops that enter into competition with 
other countries in the world's market. 


Coming nearer home, we have the case of Tanjore rice unable to 
compete with that of Burma or Indo-China in the Ceylon market for 
the same reasons, as amply proved by Mr. N, S. Kulandaiswami Pillai, 
the Deputy Director of Agriculture of this Circle, in his recent report 
on his enquiry into the prospect of Tanjore rice in that island. A 
reduction of a rupee in the cost of production, or an extra yield of a 
rupee from every acre of paddy in the Tanjore Delta, would mean a 
saving of a million rupees every year. If the mirasdars of 'Tanjore 
owning this million acres of rice fields save this amount in a year, 
they may charter a steamer of their own and transport their rice 
more cheaply to Ceylon and the West Coast. 


So anything made to raise the standard of production of Indian 
agriculture means simply the raising the standard of life of 75 %, of 
the people of India, and indirectly that of the remaining 25 % of the 
population also, as almost all the other industries in the country 
derive their strength from this basic industry. India is forging ahead 
with other industries in a remarkable way now, and as more and more 
industries get established, to that extent, we may foresee that many 
millions now engaged in agriculture would be diverted to ‘such 
industries. This diversion should be welcomed as it would, in addition 
to relieving the undue pressure of population on land surely stimulate 
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and strengthen the industrial outlook of the people and make them 
more industrially-minded than they have been in the past. But this 
diversion of agricultural labour to industries will have consequences 
offar-reaching effect on the traditional methods of production em- 
ployed in agriculture. One sure result would be the use of more and 
more labour-saving and efficient implements in crop production, in 
other words, mechanisation of production to an appreciable extent, 
though not to the extent of managing a 1000-acre farm by a couple of 
men with the help of machinery. Such drastic mechanisation is not 
generally adaptable to Indian conditions and even if possible, does not 
seem to be desirable. This partial mechanisation would be enough to 
create a huge industry of agriculturalimplement manufacture. There 
should be many more Kirloskar Brothers to cope with the demand. 
This solitary example is enough to show what healthy reaction, agri- 
cultural development on improvedlines will have on the industries 
of the country. 


The first concern of agriculture should, of course be, to produce a 
sufficiency of food crops to support the huge population of men and 
domestic animals in the country. "This itself would task the resources 
of the agricultural industry to a great extent and more than this, the 
demand of industry for raw materials in sufficient quantity, and of 
high grade in quality, would be certain to increaseas years go on. This 
means, again, adoption of all possible methods of production, and pro- 
duction of commodities of the highest grade in quality. Let me now 
briefly touch upon the various methods that we can adopt for improv- 
ing the productive capacity of our soils and crops. 


Soil management itself is a problem of such vast magnitude and 
importance that no mirasdar can ignore it if he is desirous of getting 
profitable returns out of his land. The land should be laid out in 
proper way for facilitating irrigation, and still more, its drainage. 
Neglect of draining fields at the proper time has caused, in many a 
case, utter failure of the crops grown on them. Most destructive 
diseases of crops also appear when this operation is neglected. Red-rot 
of sugarcane is a typical instance. 


Cultivation of soil at the proper time and with the suitable im- 
plement, is of such vital importance to the growth of crops that the 
fact cannot be over-emphasised. This fact, though known to many, 
is not generally adopted. It is easy to imagine that. as the roots of 
plants are the real organs concerned in gathering nutritive materials 
for building up a plant from the soil, all facilities afforded for their 
easy spread in the soil in all directions will be reflected in the final 
produce from a crop. That this is the result has been amply proved 
by the increased yield of paddy, cholam, cotton and other crops 
obtained by deep ploughing with improved iron ploughs. An increase 
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of two kalams of paddy per acre is a certainty by the adoption of 
this improvement suggested by the agricultural department. 


Seed rate. The adoption of a higher or lower seed rate than is 
normal for acrop wil pull down its final yield. It has been amply 
demonstrated that, in the case of paddy, mirasdars are using at least 
double the seed rate that is required for raising a normal crop. Ryots 
Eenerally use 36 madras measures per acre in the case of kuruvai and 
24 madras measures in the case of samba, while the department ad- 
vocates only hali of this as more than sufficient for planting an acre. 
There are 11 million acres of paddy land in this Presidency anda 
universal adoption of this seed rate for paddy would result in a saving 
of at least 514 million rupees even in these days of low prices for 
paddy. It is really a criminal waste if we realise the fact that more 
than 150 million madras measures of paddy are thrown away in the 
fields when it would have fed a million people for more than 6 months. 


Manuring: When we harvest and sell a crop off a field, it means 
that we have impoverished the soil to that extent. So, if we are to 
maintain and increase the crop producing capacity of a soil, we must 
put back the plant food removed in the shape of crops, through suit- 
able manures. Different crops require different combinations and 
quantities of manures. So great care will have to be exercised in the 
choice and dose of manures given to a crop. It has been proved by 
actual experiments that crops respond, under South Indian conditions, 
to the application of phosphatic and nitrogenous manures when given 
in combination with organic matter. A net increase of at least 2 kalams 
of paddy is quite possible by the adoption of the manurial combina- 
tions and doses advocated by the depart ment. 


Use of improved strains of seed: Anything from 10 to 25 Z increase 
in crop yield is possible by the use of improved strains of seeds of 
various crops evolved at the Agricultural Research stations in the 
Presidency. The paddy strains evolved at the Agricultural Research 
station at Aduturai, have replaced the ordinary varieties in more than 
2 Yakhs of acres in Tanjore and Trichinopoly districts. And it is only 
a question of a few years more, before the whole area uider paddy 
would be planted with improved strains in these two districts. 


Rotation of crops: Wise rotation of crops is a great necessity both 
for the maintenance of soil fertility, as well as for avoiding the risks 
resulting from relying on a single crop, in times of depressed prices. 
It is always a sound plan “ not to put all your eggs in one basket”. 
The lesson that the Malaya rubber planter and ‘Tanjore rice grower 
have learned in this regard is a sufficient warning for all. 


Side lines of agriculture like dairying. poultry-farming, bee-keep- 
ing, and fish breeding should as far as possible be combined with agri- 
culture for greater profits, 
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Reducing cost of production is another method that can be adopted 
for successful farming. This may be achieved in various directions. 
It is, indeed a question of farm economies. Practical methods for 
adoption are (1) the better preservation of cattle manure, (2) conver- 
sion of all waste products into composts for use as manure, (3) use of 
efficient implements, (4) cutting down maintenance and feeding charges 
by using fewer and better type of animals for agricultural purposes. 


Preparation of produce for the market and its transport are other 
directions in which enormous improvement is possible in Indian agri- 
culture. Take for instance the case of plantain grown extensively in 
your district. Asitisan extremely perishable product and as the 
crop comes on the market all at a time, the price of fruit falls to an 
alarming extent, to make the cultivation of this crop almost an un- 
profitable business. There are two ways of getting over the difficulty. 
One is speedier transport of the fruit to North Indian markets, per- 
baps, under cold storage. In this direction, the Director of Agricul- 
ture is personally interesting himself and I understand, has an idea of 
taking a representative of the Trichinopoly Plantain Growers' Asso- 
ciation to North India with him tor studying the market facilities 
there in co-operation with the Agricultural departments of the various 
North Indian Provinces. 


Another direction in which I am trying to solve in a small way 
this problem of slump in plaintain trade is by trying to convert plan- 
tain fruits into ‘ figs’ by sun-drying the fruits under proper sanitary 
conditions. Plantain figs of excellent quality and flavour are now 
being made on the Agricultural Research Station at Aduturai. The 
dietetic value including the vitamin content of these figs, will be tested 
shortly. From the figures so far gathered, I find that a 100 1b. bunch 
of plantain when dried gives 15 Ibs. of fig and that well prepared figs 
keep well for more than a year. From the above it.is clear that we 
can reduce considerably the freight on fruits by marketing them as 
figs and also regulate the supply throughout the year. It would also 
enable us to send the product to foreign markets, Plantain fig making 
can be easily introduced as a cottage industry. The precautions to be 
taken are that the fruits will have to be dried under fly-proof condi- 
tions and that no attempts should be made to make figs during damp 
and cloudy weather, as they easily get mouldy under such conditions. 


In conclusion, I assure the mirasdars of Tanjore and Trichinopoly 
that no improvement is advocated by. the department for adoption 
. that has not been put to rigorous tests on the Research stations and 
request them to make use of those improvements for raising the. level 
cf crop production in this country. 


TOMATO OR LOVE APPLE 
BY K. K. RAGHAVAN, L. Ag. (Hons). 
Farm Manager, Central Farm, Coimbalore. 


Introduction. Ofall vegetables that have recently come to the 
forefront, Tomato (Lycopersicum esculentum) must be given a very 
prominent place. It is the cheapest ani most easily grown vegetable 
and a very valuable fruit from a nutritional view point. It contains 
vitamins A, D and C in plenty and is one of the richest sources, of 
these. This paper is only an attempt to record in brief outline, some 
ofthe observations made and experience gained during the last two 
years, when the writer was privileged to be in charge of the orchard 
and vegetable garden in the Central Farm. As the value of vitamins 
in human and animal nutrition becomes increasingly known this fruit 
is bound to come to greater prominence. It is both a fruit and a 
vegetable and since it can be eaten raw, the vitamins contained in it 
are not lost. The analysis of the fruit as determined by the Govern- 
ment Agricultural Chemist is interesting. 


` Results of analysis of Tomato for its food value. 


RE NE se SSS SSS SNS Sh SS 


Tomato (raw) | Tomato (ripe) 


Heads of analysis 


% on dry |%ongreen| % on dry | % on green 




















weight. weight. amd Ns weight. : weight. 
Moisture 95 48 "T - | 93°61 
Ash, 14:07 064 16°92 1:08 
Proteids 21:20 |. 0:96 | 2435 156 
Ether extractives 6°40 0°29 | 6 40 041 
Fibre 1768 ^ | 057 | 1479 0-95 
Carbohydrates 45°65 2:06 37°54 2:39 
= 10000 | 10000 | 10000 | 10000 — 
Insoluble mineral matter. 0°15 0*01 0°17 0:01 
Albuminoids 15°77 0°71 1844 118 
Phosphoric acid 1:22 0:06 | 138 0:09 
Potash | | 654 | 030 | T44 0 48 
Lime , | 0:31 : O01 | 0°33 0°02 


| 


From the above table it is apparent that the tomato contains a 
high percentage of moisture at all stages. It is high in protein and 
hence of great value as a food. It is also low in fibre and hence easily 
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digestible. It is high in ashes and contains a large percentage of phos- 
phoric acid and potash. Itis deficient in lime. The food value also 
increases as the fruit ripens. 


The cultivated tomato of to-day is a native of Tropical America. 
It has undergone aseries of changes before it attained the present 
level of perfection. 


Soils. It can be easily grown on all types of soils. But ona rich 
sandy loam with good facilities for drainage it yields best. Under 
conditions obtaining in Coimbatore there is no particular season dur- 
ing which alone it can be grown. Irrigation is the chief limiting 
factor. During the hotter months of the year, however, it may be 
somewhat difficult to get the plants established but when once they 
get established, they yield profusely. With judicious sowing and 
planting adecent crop can be raised throughout the year. For the 
proper discharge of pollen and the setting of the maximum number of 
fruits, a dry atmosphere is most favourable. Bees have not at any 
time been found to visit the flowers and do not appear to help their 
pollination. 


The preparation of the soil and the general principles of cultiv- 
ation are almost the sameas for any other garden crop. In places 
like Coimbatore and adjoining districts, where the temperature is high 
it is advisable to give the land a deep ploughing. Ifthe roots of the 
plants come in contact with the hot soil on the surface the plants die 
quickly. The soil should be stirred and pulverised well before plant- 
ing and a perfect tilth obtained. 


Manuring. An initial dose of 10 to 15 tons of good well-rotien 
farm-yard manure ploughed in sufficiently early (at least a month) 
before the crop comes in, has been founi to be quite beneficial. 
Artificials can be used whenever found necessary. Potash may be 
applied at the start and nitrogenous manures in smaller doses later on 
during the early growing stages. The application of too much nitrogen 
may induce a leafy growth which is detrimental to the yield. About 
2 to 3 cwts. of potash and 1 cwt. of nitrogenous fertiliser can be applied 
with great advantage. The application of fresh manure seems to delay 
the ripening of fruits whereas the artificials hasten it. 


Planting. Line planting is advantageous and in irrigated soils the 
field should be divided into ridges and furrows. Each furrow may be 
formed 3 to 4 feet apart. The seed may either be sown along one side 
of the ridge and water let in, or a nursery may be raised and the seedl- 
ings transplanted when they are 25 to 30 days old. The latter method 
is however more satisfactory as there is a considerable reduction in 
seed rate. The seedlings can be planted 114 to 2 feet apart in the 
row. Three to four ounces of seed are quite ample to raise a nursery 
to plant an acre. Tomato can also be propagated by cuttings. There ` 
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is no advantage, however, in so doing as the plants raised from seed are 
more prolific than those raised from cuttings. 


Propping. The plants as they grow have a tendency to spread 
onthe ground and require artificial support to make them grow 
erect. This can be done by driving in stakes 5 to 6 feet long, vertically 
into the ground and tying the plants on to them. Stakes can also be 
planted 6 feet apart in rows and horizontal scantlings tied on to these. 
The plants.can then be easily trained on to them. It no doubt is 
costly. Ifthe plants are allowed to grow on the ground without 
support they will grow well but intercultivation will not be possible 
and harvest will be difficult. The fruits that come in contact with the 
soil and moisture are liable to be spoilt. Propping however, does away 
with these drawbacks and permits of an easy access of air and sun to 
the fruits and controls diseases. The plants if allowed to spread 
on the ground strike root at every node and grow vigorously. In 
consequence, more fruits are produced sometimes thus more than re- 
compensing for the damage due to rotting. 

Pruning. Pruning is another operation which is greatly in vogue, 
The advantages of pruning under Coimbatore conditions, are, however. 
doubtful and it has to be done with caution if done at all. Pru- 
ning consists in pinching off the lateral shoots at an early stage so that 
they may not interfere with the development of the racemes produced 
at the leaf axils. The advantages of pruning are early ripening, red- 
uction of disease and production of bigger fruits. 


Interculture. Hoting and weeding should be done as often as 
required and the area kept neat and clean. Watering is also quite 
necessary except during the rains and the leaves should not be allowed 
to fade. Drainage on the other hand is equally important. | 

Pests and diseases. The plants are subject to various insect and 
fungus attacks. These have to be dealt with promptly. Spraying 
with Bordeaux mixture when the plants are about a fortnight old and 
repeated 2 or 3 times at intervals of about 2 to 3 weeks, has been found 
beneficial in checking leaf diseases. Besides being a fungicide, Bordeaux 
mixture serves as a repellant for several insects. 


Varieties. There are many varieties of tomatoes in the market, 
showing great variation in the size, shape and colour ^f the fruits. 
There is also great variation in the thickness of the skin, in the 
flavour and the juiciness of the pulp. The following are some of the 
varieties that have been successfully grown in the Central Farm : 
Golden queen, Crimson cushion, Perfection, 
King Humbert, Erliana, Globe, and Large red, 
Peach Ponderosa and Stone. 

Notes on the varieties :— 

Large Red :— Fruits in bunches of 2to 3, large, and ribbed, of 
deep scarlet colour. 
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Perfection is a fine early variety of a fairly good size, quite smooth 
and thick and of a scarlet colour. 


Golden queen is a smooth bright yellow variety of a high yielding 
capacity. 

Stone is agdin a scarlet variety of a medium size, smooth and 
meaty with very fine keeping qualities. 


Globe is a pink coloured, globe shaped, medium tomato of a good 
quality. 

Ponderosa has a very good flavour, it is meaty, has a tender skin 
and fewer seeds, large sized fruit weighing up to ? pound each. 


Crimson cushion—íruits of a big size and akin to Ponderosa. 
Exliana—medium sized fruits, very.smooth and solid. It is an early 
variety bearing in clusters. 


King Humbert with shape of a large plum, produced in clusters.of 
6t08, scarlet colour, of a vigorous growth and tough-skinned. It 
keeps well. 


Peach—a small yellow fruited variety, very attractive having.a 
peach like appearance, fruits formed in clusters, less of acidity. 


Duration. The crop remains in the field for about five months 
and yields fruits for about two months. If desired, the crop can be 
kept longer in the field but experience shows that it is not advantage- 
ous to do so. It is better to allow the fruits to ripen on the plant in 
which case the fruit contains a higher percentage of sugar and less of 
starch. A ripe fruit also contains a higher percentage of vitamins A 
and C. For marketing, however, it is advantageous to harvest the 
fruits when they are just ripening as they keep longer if done so. 


Yield. The yield of ripe fruits varies from 15 to 40 thousand 
pounds per acre depending upon the nature of the soil the variety, 
and the season at which it is grown. <A mixed crop of tomato varieties 
planted in an area of about 2 cents during the first week of April 1932 
gave a calculated yield of 28,800 Ibs. per acre by about the 19th of 
September 1932. Another crop planted a month later gave an average 
of 36,000 Ibs. of ripe fruits in about the same period. Among this the 
variety Golden queen gave 43,000 lbs. per acre. The same variety 
planted on 2—7—1932 gave 43,100 lbs. per acre, even though the aver- 
age of all the varieties sown at that time was 24,100 lbs. The highest 
yield so far recorded on the Central Farm was from a 2°6 cent plot 
which was planted on 8—12— 1931, and which yielded fruits from 
25—2—1932 to 19—4—'22 It gave 48,000 lbs. per acre. The lowest 
yield recorded was 10,937 lbs. per acre from a crop sown in July 1931. 

Economics. Assuming that the fruit is sold at 6 pies per pound, 


as it is done on the Central Farm, it is possible to get a gross return 
from Rs. 400 to Rs. 1250 per acre. The cost of cultivation including 
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the cost of artificials may not exceed Rs. 160 per acre which means 
that tomato cultivation is a profitable concern. .The following details 
of cost of cultivation will be interesting: 

Details cf Cest of Cultivation. 


P» eparatory Cultivation ;— Rs; as. ps. 
Ploughing once with deep plough and thrice with 
ordinary plough 7 8 0 
Manure and Manuring :— 
15 tons of farm-yard manure at Rs. 4 per ton (Half of 
which alone is charged for tomato) 30 0 6 


Cost of 4 cwts. of artificials ~ 30 0 0 
Seed and Sowing :— 
Cost of seed, raising nursery and transplanting 6 B 0 


After-Cultivation ; 
Interculturing and propping with bamboo stakes (these 
being used for more than one crop} 20 0 90 
Irrigation :— 
Once in 10 to 15 days (In rainy weather only when necessary) 54 0 0 
Harvesting :— 
Collecting fruits etc. 12 (0) 0 


—— ——— 


Total | 160 0. D 








Uses. The tomato is used for a variety of culinary purposes. It 
forms a valuable vegetable adjunct with meat and fsh preparations. lt 
finds a place in preserves, sauces and jams. The junice is valued as an 
invalid food because of its high vitamin contents. In the Indian 
household it is gaining popularity in various vegetable dishes both 
cooked and raw. 


Conclusion. The demand for tomato in Indian towns and villages 
has not, however, increased so much as to warrant its production to a 
large extent. At the rate at which the taste for the fruit is now culti- 
vated, there is certainly a bright future for the crop and’ it is hoped 
that a time will come when the crying need will be for more tomatoes. 
lfthe cry for eating more fruit and the demand for a cheap yet 
nutritious fruit, induces the average consumer to grow a few plants in 
his backyard to supply his own needs, the object of this short note 
will be more than achieved and it is hoped that the "Love Apple" will 
then be more endeared in the hearts of one and all. 
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TROPICAL PLANT DISEASES: THEIR IMPORTANCE 


AND CONTROL. 
By Dr. E. J. BUTLER, C. M. G, C. LE, F.R.S. 


' Director, Imperial Buirea of Mycology, Kew. 

inthe great tropical and subtropical plantation industries, such as tea, rubber, 
coffee, cocoa, citrus fruits, etc., large areas of permanent crops are cultivated on 
capitalistic lines with uniform and usually white control On an estate of 
hundreds or even thousands of acres, often under highly intelligent supervision 
and where the produce may be worth a great deal of money, it is comparatively 
easy to get adopted improvements which are the results of scientific research, 
whether in the control of disease or in any other direction. It is quite a different 
matter, however, when one comes to deal with the crops grown by the indigenous 
people of the tropics for their own use. Their agricultural practices are rigidly 
traditional, their standard of intelligence may be law, money is scarce or even 
absent, and their crops are raised in small holdings, often subdivided toan almost 
incredible degree. I once had occasion to acquire 17 acres for expansion of an 
agricultural research station in India and found 30 families and 91 individual 
plots represented in this piece of arable land. In such conditions and they are 
those under which a great part of the population of the world lives—‘ the culti- 
vators ways and the sheep's ways tend to be much the same", as an Indian 
proverb says, and however w: ll the traditional agricultural methods are followed, 
the cultivator is apt to be helpless in an emergency as, for example, an outbreak 
of epidemic plant disease. 

It is not surprising that the earlier plant pathologists who worked in the 
tropics, from the time when Marshall Ward went to Ceylon in 188) to fight coffee 
leaf disease when it was already too late to save the industry from ruin, should 
have concerned themselves mainly with the diseases of the great export crops. 
A study of the reports of fifteen or twenty years ago will show that for practical 
purposes, India was the only tropical British possession in which it was the 
policy of the Agricultural departments to devote much of their attention to the 
crops grown by the people of the country for their own use. During the past 
ten years, however, there has been a considerable improvement in this respect in 
the British colonies, especially those of tropical Africa. Most of the colonies 
have one, and a few have two, plant pathologists attached to the Agricultural 
departments and whereas in several of them there are no plantation of crops, the 
needs of the village cultivators are receiving attention. Even in some of the 
more advanced ‘plantation’ colonies such as Ceylon and Malaya, the large 
plantation industries have now organised their own research departments, leaving 
the Government departments of agriculture free to concentrate on the improve- 
ment of the local crops and methods of farming. 

Such improvements are likely to increase the responsibilities of the plant 
pathologists. New and improved varieties of crop plants are liable to become 
attacked by diseases from which the old ones had become immune through uge- 
long selection, and more intensive methodsot farming often havea similar result. 
The great activity in crop improvement that has been characteristic of agri- 
cultural development in the United States and Canada since the beginning of the 
present century, has been. accompanied by such an increased call on the services 
of plant pathologists that each of the staple crops has,not one but many men 
engaged in the study of the cause and control of the diseases to which it is liable. 
As similar efforts are made to improve the staple food crops ofthe tropics 
similar needs will be felt. There are clear indications from the work on rice in 
Japan that even in a crop such as this, which in India is one of the healthiest of 
all the field crops there are a number of diseases capable of becoming formidable 
obstacles to the introduction of improved varieties. 


118 The Madras Agricultural Journal [Vol. xxi, No. 3 


'The two tropical cereals next in importance as food crops, sorghum and the 
bulrush millet, are much more subject to disease than rice, but very little work 
has been done on them in the tropics and even the full life history ot several of 
the common bulrush millet parasites is unknown. Still less is known of the 
diseases of the tropical pulses and other plants of economic importance except 
those that are grown for export. Trepical plant pathology has not much to 
boast of in the study and control of village and field crop diseases; the number 
of many years of work put into this branch of Agricultural science is too small 
to have yielded much result and the difficulty of getting the native cultivator to 
change his ways, as wellas his lack of means and general backwardness, has 
helped to induce a pessimistic outlook amongst those who are charged with the 
control of agricultural research and amongst the research workers themselves. 
Nevertheless, not only because there is great preventable loss of crops from 
disease in the tropics but also because a solid knowledge of the pathology of each 
crop plant is a necessary concomitant of all attempts at crop improvement, 
means must be found to surmount these difficulties. Little by little. openings 
for successful attack on them will appear, and however slow progress may be at 
first, the next fifty years are bound to see a great improvement in the crops and 
in the general agriculture of even the most primitive of the African colonies. 
In this advance plant pathologists will have to bear an ever increasing share. 


The work which has been done in India during the past twentyfive years or 
so illustrates some of the problems that the tropical pathologists have to face in 
dealing with village and field crops, When the Indian agricultural department 
was formed thirty years ago extremely little was known of the diseases of tropi- 
cal plants, though there were a few exceptions, such as sugarcane. The first 
work done in the mycological branch, therefore, was to makea survey of the 
diseases of the more important crops, and when many of these were found to be un- 
described, a more intensive study of a few was undertaken and lasted a number 
of years. Two of them, one on palmyri and cocoanut palms and the other on 
rice, broke out in epidemic form and had to be dealt with on emergency lines, 
invoking the aid of the administrative services and leading in the palm disease 
campaign, to legislation of the kind that is familiar in more advanced countries, 
where it becomes an actionable offence to own a diseased plant without repo: ting 
or dealing with it as prescribed. In the campaign against this disease, which was 
exterminating the palmyra in an area where this was the dominant tree and by 
far the most useful, nearly a million diseased. palms were cut out to sive the rest. 
This and the subsequent legislative action and the discovery that many trees 
could be saved by removing the bud sheaths in the early stages of attack have 
been successfulin preventing the spread of the disease and in keeping it within 
manageable proportions. The campaign cost the Government about £ 20,000 ; 
but the value of the palms cured by treatment was estimated at about £ 28,000 in 
1921, and the number saved from infection must run into millions. 


In other cases it soon became evident that the variety of the crop grown was 
exceptionally liable to disease either because of inherent susceptibility or be- 
cause disease had been allowed to accumulate in the stock and was being trans- 
mitted when diseased material was used for planting each successive crop. In 
such cases the agriculturists of the department, each of whom had a district 
under bis charge, became invaluable collaborators, both in observing the injury 
done to particular varieties and in introducing new or more healthy ones. 


Then there were the cases where one had to make a direct attack on the 
parasite and try to kill it or to prevent its spores germinating by the use of 
fungicides. This at once brought one face to face with the economic limitations 
of village agriculture in countries like India, where the cultivator usually has 
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little actual money at his disposal and can only borrow at exorbitant rates of 
interest. é 


Copper and sulphur have remained to the present day the chief weapons in 
the hands of the plant pathologists in their direct attack on fungal parasites. 
In India they have been used chiefly on the more valuable orchard and garden 
crops or as seed disinfectants on field crops, 


The relative infrequence of destructive epidemics of disease amongst indi- 
genous crops in the tropics as compared with the great plantation crops is not 
due,{ think, as is sometimes assumed, to the circumstance that the latter gener- 
ally occupy larger continuous areas under the one crop, so that disease germs 
can multiply and infect more readily. In India there are Jarge areas of village 
lands mainly under a single crop as rice in 70 per cent of the cultivated land in 
parts of Bengal or cotton in 60 per cent of Khandesh.: Freedom from disease in 
these cases is probably mainly due to disease resistance having become, through 
long experience, the determining factor in the selection of the varieties grown, the 
quality of which is liable to be a secondary consideration and is often decidedly 
low. In the plantation industries, on the other hand, quality which will enable 
the produce to compete in the markets of the world is so important that hardiness 
may besacrificed. Examples of destructive epidemics in these crops are numer: 
ous and are not, as in the other category, usually dueto newly introduced 
parasites, They are just as often due to an old parasite finding ina new variety 
a congenial host. They are sometimes also due to the considerable financial 
return leading to expansion of a plantation system into areas not naturally 
affording optimum conditions for the growth of the plant, so that its environment 
may become more favourable to the parasite than the host. 

The recent wave of epidemic disease that has ravaged the cotton plantations 
of the Sudan may perhaps find a partial explanation in these considerations. 
When the great Gezira irrigation scheme, due in its inception to the genius 
of Garstin and Kitchener, was opened in 1925, it was already established that the 
highest quality Egyptian long-stapled cotton could be successfully grown in this 
previously arid waste. At the present time approximately, 200,000 acres of irrig- 
ated Sakel cotton is grown as the major crop ín the gigantic plantation of 600,000 
acres under uniform control and cropping, surely the largest arable farm in 
existence. During the first five years after the dam was built across the Blue 
Nile, cotton worth more than £ 12,000,000 was produced from the Gezira, and 
150,000 people had settled where before there wasonly a scattered famine-striclcen 
population. 

The cotton disease known as blackarm occurs in all the cotton growing parts 
of Africa, but it seldom causes much injury to the varieties grown by the people 
of the tropical regions, and the long stapled kinds grown in Egypt escape damage 
apparently because the climate of Egypt does not suit the parasite. In the 
Egyptian varieties grown in the Sudan it became a formidable pest, being one of 
the main factors in reducing the yield per acre from 479 lb in 1925—26 to 129 Ib. 
in 1930—31. This represents a loss of more than 60,002,000 1b. of cotton on the area 
grown in the latter year, worth even at the low prices then prevailing, more 
than £800,000. As the disease is carried mainly on the seed, an elaborate scheme 
of seed disinfection with the dust known as ‘ Abavit B' was carried through before 
the last season's crop was sown, the whole of the seed for this great area, repre- 
senting more than 30,000 bags, being treated by specially devised seed dusters. 
Various other steps were also taken to combat the disease, and the yield, when 
harvest was completed last spring, was found to have risen again to a little more 
than 400 1b. per acre, or not far short of that of the earlier years. 

In this case there is far more at stake than the saving of an industry, however 
important, The whole future of a province is in the balance. I cannot refrain 
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from quoting a foreign observer who visited the Sudan two ov three years ago. 
‘The Sudan is the latest thing in European exploitation and it is the best.” There 
has been “created a corps of agriculturists and entomologists to destroy the pests 
that attack the native crops: a group of veterinarians to look after and to improve 
the native cattle; and a quite unrivalled body of biologists, becteriologists, 
laboratory workers and doctors to fight native diseases. Trekking through the 
land are the Government biologists and entomologists, experimenting, destroying 
pests, noting processes, giving advice You rarely find them in the same place 
for two weeks running; these hardy scientists do even more workin the open 
than in their laboratories ”, 


The West [ndies present a very different picture from the Sudan. There, in 
some of the oldest of the British colonies,. generations of planters and settlers. 
have been engaged in the tropical and subtropical cultivations of lands favoured 
by Nature to an unusual degree. Jamaica is the largest banana exporter of the 
British colonies, having sent out 24,000,00) bunches in 1939, representing more 
than 50% of the total value of her exports In 1912 the first cases of the now 
notorious Panama disease:of bananas in the island were examined by S. F. Ashby. 
Rigid quarantine measures were promptly introduced by the Director of Agri- 
culture, Mr, H. H. Cousins, impressed by the ruin from this disease which had 
befallen the banana growing enterprise in the Dutch Colony of Surinam between 
1906 and 1910. As soon as a diseased plant was discovered, it and all the sur- 
rounding ones on an area of four chains had to be destroyed and the area fenced 
in. Asaresult, spread was slow, the number of cases annually not surpassing 
100) until 1921. Increase since has been at the rate of about 50 per cent a year, 
until by 1929, there were about 85,000 cases, involving nearly 145.000 plants in 
the parish of Portland, the most diseased, some 9000 acres, or approximately one- 
tenth of the total estimated banana acreage of the island, have now been aban- 
doned, for it has been found that commercial banana growing is impossible on 
land once infected, and the great United Fruit Company has already abandoned 
nearly 100,070 acres from this cause in Central America. The expenditure by the 
Government of some £ 60,000 in Portland no doubt prolonged the life of the 
plantations by ten years or more, but in the end has proved unavailirg. 


As there is no direct method of fighting this disease which is due to a soil 
fungus, attempts to procure resistant varieties are being energetically carried 
out both in Jamaica and at the Imperial College of Tropical Agriculture in 
Trinidad. Varietal tests have shown that the Cavendish species of banana and 
some others are either highly resistant or totally immune. Botanists both from 
Kew and the West [Indies have toured the world in search of varieties for trial 
and hybridisation and these are grown under quarantine and inspection at Kew 
before being sent on to Trinidad. Very large numbers of crosses have been made 
in Trinidad and Jamica and some of the immune seedlings produced in the latter 
island have given bunches which were acceptable to the trade during the past 
year. The Trinidad seedling I.C.1. (Imp>rial College No. 1). a cross between the 
commercial Gros Micheland a wild species has also shown remarkable immuni- 
ty during six years tests, but the fruit still requires improvement. ; 


It is estimated that within the next five to seven years at the present rate of 
increase of the disease and the amount of suitable banana land left, the Jamican 
export will begin to decline, and the decline is likely to be rapid unless a satis- 
factory resistant variety can replace the Gros Michel. The breeding work is 
dificult and slow. It is not easy for the stricken farmers to be patient. The 
whole population in the coastal parts of the parish of Portland has been brought 
up to the cultivation of the banaha before anything else, and though an alterna- 
tive crop of marketable value is desperately needed, it will take a long time to 
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break down prejudices in a one crop population. Many of the people have 
migrated, but many have remained to make a living as best they can. It is cold 
comfort ta tell them, as there have not been wanting even scientific men to say, 
that these coastal lands, extraordinarily fertile though thev be, are unsuited to 
the banana because the damp soil favours attack by Panama disease. The local 
Department of Agriculture has never taken that view but has striven hard to 
fight the disease, and the extra lease of life that it has given the industry, though 
insufficient in Portland, may yet save the banana cultivation of the island as a 
whole. : DEL. 

In the examples selected to illustrate the importance and control of the 
diseases of tropical plants, there is every gradation in severity from the sorghum 
smut which levies a moderite toll of about ten per cent of the crop on some 
millions of acres in India, to the Panama disease which completely exterminates 
the susceptible bananas and precludes replanting within any reasonable time. 
The success of the measures which have been adopted. to control these diseases 
also shows every gradation from the complete control which is easy to obtain 
by disinfection against sorghum smut or by.growing Cavendish bananas in Panama ` 
diseased land, to mere alleviation which appears to be all one can hope for, but is 
yet sufficient, against rubber mildew or the root diseases of lim:s. A considera 
tion of these measures—ruthless eradication, the complete replacement of sus- 
ceptible varieties, hybridisation or selection to obtain resistant plants, budding 
or grafting on resistant stocks, modifications in agricultural practices like stubble 
burning or pre-watering, and finally, the direct attack on the parasite by steeping, 
spraying, or dusting—indicates how varied is the task of the plant pathologist 
and how wide must be the foundations of his knowledge if he is to perform. it 
successfully. The old conception of the Mycologist, student of the fungi that 
cause disease as adequately equipped to fulfil the duties of a plant pathologist, 
dies hard but it is dying. Like bacteriology in the realm of medicine, pure mi- 
cology is a necessary foundation and the mycologist a necessary collaborator, but 
he is not equipped either as a general practitioner or a specialist in particular 
diseases. 

The practical man is often slow to admit that a destructive disease in a plant 
is due to agencies outside his control. Confrónted with such he is inclined to 
seek for explanations other than the true one. He looks first for some disorder 
hrought about by cultivation or inbreeding, or meteorological phenomena. Or 
hé thinks that the soil is unsuitable or has become exhausted. or that the plant, 
if an exotic, has failed to become acclimatised. It is otten not until all these 
have been tested and found wanting, that the true cause is fully realised, Experi- 
ence has shown that it is unfortunately rare to find the explanation of serious 
disease in these directions and the dominating factor is usually the presence of a 
prasite, bowever much its activities may be favoured by secondary causes. 

Failure to recognise the very varied weapous used by modern plant pathology 
and undue weight given to the secondarv factors in the causation of disease have 
led, no doubt, to the suggestion which I have heard that the ~ mycologist”, as he 
is still called in most of the British colonies. may be in danger of losing hi$ posi- 
tion a one of the most essentia] members of any team of tropical research agri- 
culturists. In actual fact there can be no question that, looked on as a member 
of a team and relying on the collaboration that must exist between him and the 
plant breeders and agriculturists the plant pathologist js more needed now than 
ever. Improvement in the crops of the people and the quest of quality or the 
satisfaction of market fancies in the plantation crops can be relied on to be fol- 
lowed by increase in disease. Unless plant pathologists well-versed in the patho- 
logy of the crop concerned are available—and they cannot be produced at a. 
moment's notice—the examples I have given will be paralleled in every Colony in 
the British Empire.—(Nattro, 24—12—'32.) 
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THE LATE DR. C. A. BARBER 


In the death of Dr. C. A. Barber which took place recently, the 
world of Science and especially that group of pioneers in agricultural 
and plant breeding work in India, has lost a very valuable and dis- 
tinguished member. 


Charles Alfred Barber was born on the 10th November, 1860 at 
Wynberg in South Africa. When eleven years old, he was sent to 
England and had his early education in a grammar school at Bath, for 
six years. In 1878 he enterelasaclerk in a District Bank in New- 
castle-under-Lyme, and passed through his five years’ apprenticeship. 
Meanwhile he carried on his studies in science privately and passed 
the London University B. Se., with honours. In 1883 he proceeded to 
Germany with the idea of devoting his time entirely to science and was 
in the famous University of Bonn for a year, and during this period 
he specialised in Botany and had the privileze of being a student of 
Professor Strasburger and other famous botanists of that University. 
In 1884, Barber returned to Christ’s College, Cambridge, and as a 
student secured the place of a -demonstrator in Elementary Botany. 
Gradually he was able to secare a teacher's place and carried on his 
University studies as well. In 1889 he took the Cambridge Natural 
Science tripos Part II, in the first class and became demonstrator in 
Botany at the Cambridge University. In 1891 he was appointed as 
Superintendent of Agriculture, Leeward Islands, West Indies. After 
his work there for four years which gave him some experiences of 
the tropics, he returned to England and became instructor in Botany 
at the Royal Institute of Engineers at Coopers Hill, 


It was in 1898 that Barber left Coopers Hill and landed in India to 
take up the appointment of Government Botanist, Madras, and with it 
the Directorship of the Botanical survey of South India. In this dual- 
capacity he had facilities to tour about the province and make exten- . 
sive botanical collections and get a close acquaintance with the flora 
and agricultural conditions of South India. His botanical work gradu- 
ally brought him in touch with economic problems connected with 
agriculture and his activities had to be diverted to the study of crops 
in their various aspects. As one who was responsible for starting 
the experimental Farms at Samalkota, Palur and Taliparamba for the 
study of special crops, he laid the foundations for the newly organised 
Madras Agricultural Department. Very useful work continued to be 
done at Samalkota, Palur, and Taliparamba in the study of sugarcane, 
groundnut and pepper and allthe present output of work on these 
crops has been built on the systematic foundations laid by him. 


For his research work on various items and especially for that on 
the haustoria of the sandal he was awarded the Doctor's degree in 
—————À srá A eee 
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Science by the Cambridge University in 1907. In 1908 Dr. Barber 
joined the new Agricultural College at Coimbatore as the Government 
Economic Botanist and Professor of Botany and until the appoint- 
ment of a Mycologist and an Entomologist, he also supervised the 
work of the Indian assistants in these Departments. In 1912, Dr. 
Barber was appointed Sugarcane Expert for India and continued 
in this appointment until he retired in 1919. The work of Dr. Barber 
as Sugarcane expert and breeder at his sugarcane farm in Coimba- 
tore has gained international fame and we need no more endorsing 
testimony to his valuable work than the numerous varieties of canes 
that he has handed over to the Indian cultivator and which are grown 
everywhere. As a recognition of the valuable scientific work he did, 
the Government honoured him with aC. I.E. in June 1918. [Itis 
needless to state-that he has published numerous papers in botany, 
agriculture and sugarcane work and it is difficult to enumerate them 
in this brief sketch. And it was only very recently that Dr. Barber 
gained for his work in sugarcane the Maynard—Gangaram prize of a 
substantial amount. As a scientific worker Dr. Barber had few equals; 
his accuracy, clarity, and systematic arrangement of work were fea- 
tures which were inimitable and unique. Those RU the officers of 
the agricultural department who have had the privilege of working 
with him can never forget the splendid training in both scientific and 
administrative work which they received from him. In fact, several 
Officers holding responsible places in the agricultural department at 
present, owe their early training in scientific work to the valuable 
organising and training capacities of Dr. Barber, and we are sure they 
cannot forget it; they are all "sparks from my anvil " as Dr. Barber 
himself used to say. We cannot refrain from stating that Dr. Barber 
was a man possessed of very high scientific attainments and organising 
capacities and it is very rare to meet with one of such remarkable 
qualifications. 


In his private capacity, Dr. Barber was a very perfect gentleman 
with very pleasant and suave manners. He was a good sportsman, 
and right up to his retirement and even in his retired life he was 
maintaininy his status as a first class tennis player. 


In conclusion, we may add that the Madras Agricultural Depart- 
ment was very fortunate in getting the valuable services of such a per- 
son as Dr. Barber, for carrying out the pioneering work in placing 
this department on a secure and scientific foundation ; and as long as 
the department and the College continue, the name of the late Dr. 
Barber can never be forgotten. Nor is it necessary to state that early 
steps will surely be taken by his admirers to perpetuate his memory 
in a very suitable manner. 

(Editor). 
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Hotes and Comments. 


1. The Poona Agricultural College: In the recently issued 
report of the Bombay Government Re-organisation Committee, one 
among the many retrenchment proposals of the Thomas Committee is 
the abolition of the Agricultural College at Poona. 'l'o us, such a pro- 
posal comes as a terrible surprise ; for, at a time when the general cry 
all over the country is to divert our activities to agriculture, and ‘go 
back to the land ', such a suggestion is not only unexpected, but very 
unwise. To abolish an institution of the kind which is giving instruc- 
tion in the most important occupation and industry of the country, is 
a retrograde step of a very high degree. The College of Agriculture 
at Poona, is one of the premier scientific institutions in India 
which has been, and is training up young men for various agricultural 
careers, and it will be a great pity if the Government of Bombay 
accepts the views of the Retrenchment Committee, and closes this very 
useful and popular institution. It is alsoan irony of fate, that this 
curious suggestion to close the college should emanate at a time when 
the Silver Jubilee of the Institution has just been celebrated ! We must 
record our emphatic protest against such a policy which is in the very 
face of it, a case of false economy. 


2. The late Dr. Barber: We very much regret to announce the 
death last month, of Dr. C. A. Barber for many years connected with 
the Madras Agricultural Department. Readers might remember that 
in our January issue we made a reference to a letter received from 
Mrs. Barber regarding the unfortunate condition of her husband, but 
we were not prepared for this sad news following so closely. We offer 
our sincerest condolences to Mrs. Barber and her two children on this 
sad bereavement, and hope that it will help them bear the sorrow, to 
know that they have the deepest sympathies of mary friends and well- 
wishers in India, who have known them, and who have worked with 
the late Dr. Barber in the Madras Agricultural Department. As a 
humble tribute to perpetuate his memory we are adding a short bio- 
graphy of Dr. Barber which would be instructive and inspiring to 
many of our young readers, 


3. Fruit Culture in Mysore: The Mysore State appears to have 
started on some substantia] lines of research in fruit growing and 
horticulture, as may be seen from the Government review on the 
recent administration report of the State gardens in Mysore. The State - 
Government is anxious that special efforts should be taken to develop 
fruit industry on promising lines; with this idea, they have called for 
a Research Scheme on fruit culture from the Superintendent of 
Gardens in consultation with the Director of Agriculture. It is well 
known, that Mysore has been more or less the pioneer in starting 
pomological work, and has been importing and growing stocks of 
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various tropical fruit trees, especially, in and around Bangalore. The 
State nurseries have, it appears, imported from Australia over five- 
thousand fruit plants, consisting chiefly of apples, oranges, and grapes. 
As hinted in our last month's note, this is a good sign of the times 
when people have begun to appreciate the value of fruits in human 
dietary, and the consequent desire to grow more and better fruits. 


4. World's Grain Exhibition: A world's grain exhibition and 
conference is to be held at Regina in the Dominion of Canada, during 
July-August 1933; the prize money offered for the best exhibits of 
grains amounts to £25,000. The Ministry of Agriculture and Fisheries 
in England is arranging to inspect and certify the samples from England 
and Wales, before they are despatched to Regina. Besides England 
and Wales, other European countries like Italy, Portugal, France and 
Belgium are also participating in the exhibition competitions. In 
- addition to the exhibition, there is to be a conference of experts from 
every grain-producing country in the world, with the object of pooling 
knowledge on every phase of production and marketing. The British 
Government are expecting to send a delegation. We understand 
thatin this country, arrangements have been made by the Imperial 
Council of Agricultural Research, to send the best samples of grain 
produced in the country. Samples of rices, cholam, (sorghum) ragi 
(Elusine coracana) are being got ready even in Coimbatore, for des- 
patch to the exhibition. We do hope that the Imperial Council of 
Agricultural Research may find it possible to send some delegates 
from India to take part in the conference. 


5 The Plight of Tanjore Rice Merchants. Dueto various difficul- 
ties ~especially the competition of Burmah and Circars rice in Ceylon 
and in the West Coast, combined with the very unfavourable steamer 
and railway freights— rice merchants in Tanjore are now finding it 
very hard to secure a favourable market for their delta products, in 
the West Coast markets as before; and many of the mirasdars in the 
Tanjore delta are in a very unfortunate plight. To make proper 
enquiries into this matter, and to suggest means for removing the 
existing difficulties and providing better marketing facilities, the 
Madras Government has deputed the Joint Registrar of Co-operative 
Societies to proceed to Tanjore, and make personal investigations ; on 
his arrival, a meeting was arranged of the leading mirasdars and the 
Collector, and the special officer discussed the matter at some length. 
Some of the suggestions offered to the special officer were:— (1) re- 
duction of railway freights by S. 1. Ry, (2) the reopening of old ports 
like Tranquebar and Port Calimere to facilitate transport of rice to 
Jaffna, (3) the extension of the Vedaranyam railway line to Point 
Calimere and (4) affording banking facilities and credit system to 
merchants. [tis hoped that the Special Officer may be able to find 
some possible ways and means and be able to ease the situation. 
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6. Twenty years’ Index for the M. A. J. We invite the attention 
offour readers to the fact that a complete and exhaustive index of the 
first twenty volumes of our Journal (1911—1930) has been compiled 
and is being got printed by the Union. It is hoped that it will facilit- 
ate easy reference to all the various papers and other contributions 
that have appeared in the Journal during the last twenty.years. Copies 
will be ready very soon and at the suggestion of many friends the 
price has been fixed at a low rate of Re. 1—4-— 0 per copy and to those 
who register their applications before April at Re. l. 


7. A New Sugarcane Farm in Chittoor. We gladly welcome the 
news that the Finance Committee of the Madras Legislative Council 
have sanctioned the proposal of the Development Department to 
acquire 30 acres of garden land and 3 acres of dry land in Chittoor, 
for a sugarcane farm. the experiments therein to be conducted by the 
Madras Agricultural Department, from out of a grant by the Imperial 
Council of Agricultural Research. In view of increased import duty 
on foreign sugar, the expansion of areas under sugarcane locally, has 
assumed very great importance, and experimental stations for carrying 
on research on this important crop, as to the best and most economic 
methods of cultivation, pertaining to conditions of each tract, are an 
absolute necessity. The experimental station at Anakapalle could but 
serve the needs of the Circars, and work at this newly proposed 
farm at Chittoor, will furnish information that could be availed of by 
cultivators in the central Districts, where the conditions are different 
from those in the Circars, and where the chief problem is one of lift 
irrigation and the consequent wasteful irrigation practices, It is true 
that the central districts grow only a fifth of the total area under 
sugarcane in the Presidency, but the opening of this farm, will serve 
to stimulate cultivators owning land under tank irrigation, to increase 
their area under. sugarcane, which compared to other provinces is 
becoming a neglected crop in our Presidency. 


ABSTRACTS 


Effect of varying moisture conditions on the growth of rice in typical 
light, medium and heavy soils of the Central Provinces.—D. V. Bal and R. N. 
Misra (Nagpur Agricultural College Magazine, 1933, vol. 7, No. 3, hp. 109-112). Pre- 
vious work of the authors had shown (Agriculiure and Live-Stock, Indio. 1932, vol. 2, 
bb. 404-416) that the rice crop showed a better growth in heavy soil not sub- 
merged under water than when kept submerged under water in the usual way. 
The present paper reports the results of pot culture experiments carried out 
during the years 1929, 1930 and 1931 to test the effect of varying moisture condi- 
tions on the growth of rice in three typical soils of the Central Provinces, viz. 
(a) light rice soil (Matasi soil; silt 40%, clay 184% water holding capacity 30%); 
(b) medium rice soil (Dorsa soil: silt 24%, clay 40%, water holding capacity 43%), 
and (c) heavy rice soil (Kanhar soil; silt 13%, clay 53%, water holding capacity 
543%), Quadruplicate pot experiments, under manured and unmanured condi- 
tions, carried out during the three years, showed that :— (1). In the case of light 
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soils, submerging the soil under water, acted beneficially and gave as good yields 
as when the water was added from time to time when necessary. (2). In the case 
of medium soils, submerging the soil under water gave lower yields than wh 

water was added by instalments, and the difference was about 10 to 20%. (3) Tn 
the case of heavy soils, there was a serious decrease in yield amounting to about 
50 to 75%, when the soil was kept submerged under water. if on the other hand, 
water is added to such soils from timeto time to keep them at the maximum 


water holding capacity, a normal yield equal to that of light soils was obtained. 
(C. N.) 


Silage investigations at Bangalore. IV. Ensilage of Jowar Straw ;— T. S. 
Krishnan (Agriculture and Live-Stock im India. 1932, vol. 2, part vi, pp. 619-626. Cf. ` 
M. A. J. Vol, XXI pp. 41) Jowar (Sorg'num vulgare) is raised extensively in many parts 
of India as a fodder crop. 1n varieties where the grain is used for human consum- 
ption, the stalks left over are used as cattle fodder. As the straw consists of tough 
stalks and a few dried leaves and is not relished by cattle, the author has examined 
the effect of silaging the straw, on its palatability and nutritive value. Before en- 
silage, enough water was added to the straw to bring down the dry matter content 
to about 25%: the mass was kept ensiled in a pit 12 ft. long, 6 ft. wide and 8 ft. 
deep from December to Mey. At the end of the period, a silage of uniform 
quality, having a dark-brown colour and à good soft texture and a pleasant slight- 
ly acidic smell was obtained, which might be classed as good “ acid brown silage”. 
It was eaten with great relish by cattle. Feeding experiments conducted with 
the silage so prepared gave very favourable results. Comparison of the chemical 
composition of the silage with the original straw showed a loss of about 10% on 
the dry matter, an increase in ether extractives from 1687, to 2°11%, being mainly 
due to increase of volatile organic acids, a decrease in the Nitrogen free extract 
and mineral matter to the extent of about 20% on the original content. There 
was also an increase of volatile bases und decrease in amino-acids. The changes 
were in general in the same diraction and of the same magnitude us during the 
ensilage of Jowar in the prime condition (when earheads just harden), except in 
the case of the proteins, where there wasa smaller amount of decomposition 
with straw silage (127 than with the prime stage-silage (30%). The author con- 


eludes that subjecting Jowar straw to the process of ensilage should prove of 
(C. N.) 


considerable help in the better utilisation of this stuf. 


An experiment on Mineral Ascimilation from two typical fodders.— F. J. 
Warth. A. Viswanatha Iyer and N. Krishna Iyer 'Lidian Jour, Vet. Set. 1952, Vol. 
2, port 4, bp. 325-332). Recent work in the field of animal nutrition has emphasised 
the great importince of the miner} constituents of feeding stuffs, and us it is 
likely that the problem of minerals may be ncute in India, especialiy in are's 
which have been cultivated for a long time and also in regions where the soil is 
exposed to excessive leaching, the authors have, by way of preliminary work, 
two typical fodders, viz. Rag: straw and Dolorum hay, 
from the mineral standpoint. Thes unples of Bola tm hay used in the experi- 
ment, contained on the average 0834% of lime, 0 078% of phosphoric anhydride 
and 0:459% of nitrogen, while Ragi straw contained 1'135% of lime 019375 of phos- 
phoric anhydride and 0-511% of nitrogen. ‘The fodders were poor in nitrogen and 
seriously deficient in phosphoric acid as compared with English fodders. In the 
present experiment a long period feeding test was carried “out with tae above 
two fodders, foar bullocks bing m sintiined on cich, and 4 small defined 
amount of concentrate being fed to at animals alike to maintaiu the nitrogen 
balance. The feeding test was divided into the three following main periods. 
ist period: the fodder without mineral supplement; 2nd period: fodder with 
supplement of cilcium phosphate; 3rd period: fodder with supp'ement of 
evicium phosphate and green food. The obiect o" adding grec foul in the list 


made a comparative test of 
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period, was to test whether increased assimilation of the minerals was brought 

» about by the addition of vitamins in the green food. During each period, nume- 
"Nous determinations of the mineral balance were made.- With regard to Ragi 
Straw, it was concluded that it was well provided with lime, since appreciable 
assimilation took place in the first period. The phosphoric acid appeared to be 
on the border line of sufficiency. The animals on this ration were evidently not 
suffering from lime shortage, yet in the second period when a mineral supple- 
ment of calcium phosphate was added, there was a further very large assimilation 
of lime, indicating the probable influence of phosphoric acid on lime assimila- 
tion. With regard to the hay ration, the experiments showed that this fodder 
was seriously deficient in phosphoric acid. The interesting fact was noted that 
even under extreme shortage of phosphoric acid, the faecal losses amounted to 
10 gm. a day indicating this to be the limiting factor. In the present experiment, 
green grass did not show any noticeable increase in assimilation of the mineral 
constituents, The authors, finally stress the practical significance of their re- 
sults and the importance of maintaining the necessary phosphorus supply of 
mature working bullocks, especially in the slack-season when concentrates are 
not fed. (C. N.) 


Distribution of Soil Moisture after Irrigatian:— A. R. Shaw (Hawaii Planit- 
ers’ Record, 1932 Vol. 36, pp. 73-90). The object of the investigation was to ascertain 
the nature cf moisture distribution in the soil after different intensities of irri- 
gation  Furrows with ridges 12 to 16 inches high and rows 5 inches apart from 
crest to crest, were filled with amounts of water corresponding to 1'34, 2:0, 4°0 etc. 
acre-inches of wuter and after 48 hours, trenches were dug across the rows to 
observe the extent of penetration of the water. The actual values obtained 
varied with the nature of soil type and method of irrigation (contour, long line 
or border method), but the results showed that, in general, after a light irrigation 
in a normal loam soil, the wetted area extends laterally to some distance on both 
sides of the furrow and is of moderate depth. With heavier applications of water, 
the lateral spread of moisture through the soil does not increase appreciably, but 
the vertical penetration increases nearly in proportion to the quantity of water 
used and much may be lost if the irrigation is heavy. There was no evidence to 
show that in a well drained soil there is any appreciable movement of moisture 
from wet to dry soil by capillary attraction. (C. N.) 


A comparative study of Corn and Molasses as Basal feeds for Swine;— 
D. R. Gochangco. (The Philippine Agriculturist, 1933 Vol. 21, No. 8. pp. 560—571). 
The object of this study was to determine and compare the feeding value of 
molasses and corn as basal feed (a) for growing pigs, and (b) for gilts for breed- 
ing purposes. 21 Berkjala weanlings and 14 gilts were used in the experiments 
which ran over a period of about 7 months; and the rations consisted of rice 
bran 60 parts ; copra meal 18 parts; and shrimps 2 parts togethor with either corn 
20 parts or molasses 20 parts or a mixture of corn 10 parts plus molasses 10 parts. 
The results showed :— (1) In the mixture of feeds used in these experiments, for 
growing pigs and gilts, one part of molasses was equal to one part of corn in 
feeding value. (2) Molasses should be substituted partly or wholly for corn, 
especially when the latter becomes scarce or the price high. (3) To prepare an 
animal for show purposes, molasses appears to be a better feed than corn, as it 
imparts more readily plumpness, smoothness and refinement in the general 
appearance of the animal. E (C. N.) 


Infestation of Stored Products by Insects:— J. W. Munro, (Nature, Jan. 21, 
7933). Prof. J. W. Munro of the Imperial College of Science and Technology has 
contributed an article in Nature (Jan. 21,1933) on the above subject. The article 
summarises the results of study of the scientific problems underlying infestation 
of stored products by insects and fungi, done at the special laboratory of the 
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Imperial College started in 1927 with the grant provided for the purpose by the 
Empire Marketing Board. The work is divided into three sections: survey and 
intelligence work at the London docks, research and experimental work in «he 
laboratory, and commercialscale experimental work on sterilisation of infested 
produce and warehouses in London and other ports. 


A survey work of the insects associated with cocoa, dried fruits, spices and 
tobacco stored in London warehouses showed that upwards of 140 species of in- 
sect are represented, though only a few of them are of prime importance. The 
main results of the survey work have shown that in nearly all—if not all—instan 
ces, infestation begins in the exporting country and that it is aggravated by 
storege in Great Britain. i 


l The laboratory research and experimental investigations in progress com- 
prise entomological, mycological and chemical work. In the entomological 
branch, the problem studied is concerned m Ęinly with the rearing of very large 
numbers of insects for experimental work, on such lethal agents as heat, cold and 
fumigant gases, and with various problems relating to the respiration of insects 
in different stages of development. 


In the chemical section of the laboratory, research and experimental work 
on the relative toxicity of various fumigants to insects and on the partial vapour 
pressures of fumigant vapours and gases generally used in admixture have been 
carried out and awaits publication. According to Prof. Munro, it is found that 
in the fumigation of ships, warehouses, mills and produce as practised commer- 
cially, no serious attempts are made to determine the behaviour of gases used 
during the actual process of fumigation. Itappears that the concentrations of 
fumigants as are recommended or employed in practice are based on experimental 
work in which the kind and extent of living insect material used are quite inade- 
quate. In the experience of the Professor, five, ten, or in rarer cases, thirty 
insects which are considered ample for experimental work are far too small ani 
in the commercial work done by the Professor he was not satisfied with the 
results unless 2 to 4 thousand insects reared or produced under known conditions 
were subject to such experimentation, A study of the behaviour of gases during 
fumigation has shown that temperature effects are not allowed at all, the very 
high absorption of fumigants by the products themselves is altogether under- 
estimated, and quite inadequate measures are taken to ensure proper diffusion 
and distribution of the gas. The most important direct contribution to the 
‘control’ of insect infestation that has been made by this special laboratory is in 
directing attention to these defects and providing means of overcoming them. 


Efficient fumigation is not, however, the final aim of the work at this labor- 
atory because tbe ultimate reduction of the losses caused by insect infestation 
of stored produce depends on the acquisition of a fuller knowledge of the insects 
concerned than is possessed at present." Subjects on which promising research 
work is being conducted as time and funds allow are the temperature and humi- 
dity conditions-—both in the atmosphere and in the product—which are most 


us insects, and the relationship of the mould-causing fungi to 


favourable to vario 
(K. R). 


the insects’ food supply. 


Gleanings. 


Synthetic Quinine Substituto. Recent work at the University College of 
Science, Calcutta, has been carried out in an endeavour to synthesise a compound 
which might replace quinine, the production costs of which are very heavy. It 
is now reported that Professor H. K. Sen and Professor W. Basu have obtained a 
substance in the laboratory which on testing has been found to be a good 
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substitute for quinine, Whilst having the same antiparasitic value, it has the ad- 

vantage of not producing the side-effects associated with quinine, and the taste in 

water is not so bitter The compound is an ammonium salt obtained in work on 

coaltar derivatives, and it is stated to be moderately soluble in water. (Chem. 
„and Industry, 1932, Vol. 51, P. 884). 


Solence—Fundamental and applied. What the ordinary citizen so often 
fails to realise is the part which fundamental scientific research (exemplified by 
that performed at the universities) and applied technical research (exemplified by 
tuat performed by the industries themselves and by such agencies as the Depart- 
ment of Scientific and Industrial Research) is eiready playing in maintaining him 
with some degree of stability and comfort in that state of life which he bas 
reached. Nor does he properly appreciate the crash—industrial, political, and 
social—which would necessarily follow the neglect of opportunities to acquire 
new knowledge of material resources and new power to use them. 


It is the business of scientific men and women to explain to others the posi- 
tion as they know it and the future as they see it. To-day it is more necessary 
than ever before that they should strive to show the voter that research is not 
merely the concern of the capitalist who uses it to safeguard his possessions ; not 
only the concern of the employer whom it helps to use services and materials to 
the best advantage ; not only the se1vant of the worker, the conditions of whose 
labour have, in many cases, been improved out of all recognition: but also the 
benefactor of the poor, into whose homes it brings much that was formerly re- 
served for the rich ; and the chief hope of the unemployed, whose chance of a job 
depends so much on the development of new industries, Where industry and 
research are concerned, we are indeed all ‘in very much the same boat’. The 
bigger and the better we can make that boat, the happier and the safer we shall 
be, (Extract from ' Nature, No. 3293. Val. 130, pp. 862-863 '.) 


Toothpaste Facts and Fanciss. Jn spite of what the advertisements say, 
it's the tooth-brush that cleans your teeth; the tooth paste is of negligible im- 
portance, according to S. M. Gorden and E. W. Shard of the American Dental 
Association Bureau of Chemistry. The merits of the different brands of tcoth- 
paste are mostly confined to the imaginations of the men who write the advertise- 
ments, say these two chemists, for all toothpastes are mostly calcium carbonate 
or phosphate, soap and flavouring. Recent work of the Bureau, reported in 
"Industrial and Engineering Chemistry ' was undertaken to check up on thc 
claims of one tooth paste advertiser to the effect that his product has a low sur- 
face tension—the inference being that thorough brushing of the teeth is unneces- 
sary. Just work up a lather in the mouth and the penetrating foam with its low 
surface tension will penetrate into the crevices between the teeth and remove 
every particle of debris lodged there. The investigators found that there is not 
enough difference in the surface tension"bt various toothpastes to distinguish one 
from another, and they intimate that even if there were, it would not mean any 
thing as far as the actual cleaning of teeth is concerned. (Scientific American, 
January 1933). 


Absolute Alcohol. Removing water from alcoho! to produce “ Absolute alco- 
hol" has been a tedious process and many attempts have been made to dehydrate 
alcohol more cheaply and easily. In Germany.this has been achieved by the use 
of an azeotropic distillation process in which benzol or gasoline is added to form 
a ternary system with alcohol and water. In the upper part of the rectifying 
column, a ternary mixture of alcohol, benzol and water, boiling lower than 
alcohol is distilled of, whereas in the column itself, absolute alcohol remains. 
The ternary mixture is then allowed to settle into two layers, which in turn are 
used in the process again. This process which has already found considerable 
use, has been improved by the use of trichlor ethylene instead of the benzol or 
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gasoline. "he German state monopoly is using the process in six of its plants 
and obtaining a daily yield of 340,000 litres of absolute alcohol. (Scientific 
Amcrican, January 1933.) 


Root Noduies and Nitrogen Fixation. As No. 5 in the University of Wis- 
consin Studies in Science has appeared a sumptuous volume upon the “ Roet 
Nodule Bacteria and Leguminous Plants ", by E. B. Fred, J. L. Baldwin and Eliza- 
beth McCoy. This monograph reviews critically and adequately the enormous 
literature dealing with this subject and contains also a very judicial summary of 
the attempts made upon a commercial scale to supply the causal organism of the 
nodules to farmers. It is interesting to read the conclusion that nitrogen fixa- 
tion in pure cultures of the nodule organism outside the plant remains still un- 
satisfactorily established, though the gain in nitrogen from the air by the activi- 
ty of the living contents of the nodule is beyond doubt. The authors point out 
that different types of nodule, with different distribution on the root system, may 
have different values. They conclude that the best results are obtained when 
the nodules are relatively few in number and large in size and borne on the tap 
root and the main laterals. A commonly accepted theory that comes out badly 
from this critical study is the view that the nodule is to be regarded as an abor- 
tive branch root. At the same time, tbe authors give little indication of the 
manner in which the vascular tissue develops within the nodule. They review 
briefly work upon root nodules on plants outside the Leguminosese and also upon 
the few cases where bacteria are reported as regularly associated as symbionts 
with leaves. In this review the root nodules of Casuarina receive very brief 
notice but Aldrich-Blake now publishes a note (Oxford Forestry Memoirs, No. 14, 
1932) which would add Casuarina equisetifolia to the list of plants in which growth 
is materially improved when nodules are produced on the roots as the result of 
infection by a mixture of crushed nodules and soil (Nature, No. 3299, Vol. 131, 
Jan. 21, 1933). 


World's Best Yielder: Lady Pride Pontiac Lienwkje, a registered Holstein 
cow owned by E. E. Murphy, publisher of The Minneapolis Tribune, has broken the 
world's record for combined milk and butter in a 365 day test just completed. 
This cow produced 35,626 lbs. of milk and 1483 lbs. of butter in the year test. 
The dam of Lady Iride, while not a world’s champion, ranked as one of the high- 
est two year olds of her time with a record of 860 ]bs. of butter and 20,825 lbs. of 
milk, and was a grand-daughter of K. P. Lilith Clothilde, a former world’s cham- 
pion with 1043 lbs. of butter and 22,229 Ibs. of milk as a four-year old (Minneapolis 
Tribune, July 1932. quoted in the Philippine Agriculturist, January 1933). 


Effect of an lodine fertiliser on lodine content of food plant. Owing to 
the possible therapeutic value of iodine containing focds, some interest attaches 
to the preliminary experiment on the effect of an iodide applied to the soil on 
the iodine content of turnips. White egg turnips were grown under uniform 
‘conditions, except that one half the plots reeeived potassium iadide at the rate 
of two kilograms per hectare, while ihe other plots received a chemically equiva- 
lent amount of potassium chloride The potassium salts were applied in the 
row. ‘The yield of roots and tops was slightly, but not significantly higher with 
the chloride than with the iodide. However, the small amount of iodide added 
produced significant differences in the iodine content of the turnips. The iodide 
treated plants contained 441 and 950 parts per billion of iodine in the roots and 
tops, respectively, against 165 and 441 parts in the chloride-treated plots. Whe- 
ther these quantities of iodine in food have therapeutic value is not known to 
the writers, but the experiment indicates the possibility of large relative increases 
in iodine content of root crops by the application of iodides. (Scietce, “al, 76 
No, 1981, Dec. 16, 1932.) 
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A new use for Cellophane. It is sometimes convenient to make records 

ofa permanent nature which can be reproduced on a screen by an arc lamp pro- 
jection lantern. This can be accomplished in a very simple way at very low 
cost. Briefly, it is a method of typing on cellophane. 
- * Cellophane is placed upon the carbon side of a sheet of carbon paper, which 
is placed in a typewriter with a backsheet to protect the rubber roll. Next the 
typewriter ribbon is adjusted the same as in the making of stencils. The letters 
which are produced in this way are dark and sharply defined. If a permanent 
record is to be made, the cellophane is placed between two pieces of glass cut 
to the size of projection lantern plates. If some discarded lantern plates are 
available, place them in water for ashort time and then the emulsion can be 
scraped off. The pieces of glass are then sealed around the edges with mending 
tape. If the record is not of a permanent nature, the cellophane can be used bet- 
ween the plates without the necessity of the plates being sealed. 

In making a graph the procedure is the same, with the exception that the 
graph is drawn on the cellophane with a pencil. The pencil will not mark, but 
a clear record is obtained from the carbon paper. 

Care should be exercised in handling the cellophane, as the completed work 
can be rubbed off with the hands. 

This method has proven satisfactory in the reproduction of the words of 
songs for chapel exercises and in the making of blueprints and in the drawing of 
graphs and diagrams to be used duringan illustrated lecture when it is impossible 
to have the use of a blackboard or when a blackboard is not available. 'These are 
afew of the uses to which this work is adapted, (Scienca, Vol. 76, No. 1981, 
Dec. 16, 1932 ) 


‘Crop and Trade Reports. 


MADRAS PRESIDENCY 


Cotton, raw in the Madras Presidency, 1932. The receipts of loose cotton 
at presses and spinning mills in the Madras Presidency from Ist February 1932 
to 3ist January 1933 amounted to 437,376 bales of 400 lbs. lint as against an esti- 
mate of 423,610 bales of the total crop of 1931-32. The receipts in the corres- 
ponding period of the previous year were 333,546 bales. 325,153 bales mainly of 
pressed cotton were received at spinning mills and 118,046 bales were exported 
by sea while 38,346 bales were imported by sea mainly from Karachi and Bombay. 
(From the Director of Agriculiurs, Madras). 


Cotton Crop Madras, 1932-33—Fourth Report. [On an average of the five 
years ending 1930-31, the area under cotton in the Madras Presidency has repre- 
sented 8:9 per cent. of the total area under cotton in India.] The figures in this 
report relate to the cotton crop sown between Apri] 1932 and January 1933 
(Estimates up to the 25th January 1933.) (1). The area sown with cotton is esti- 
mated at 1,956,100 acres as against 2,175,700 acres for the corresponding period of 
last year. There has been a decrease of about i percent. (2). Two hundred 
and twenty-eight thousand five hundred acres have been reported as sown since 
the last December forecast was issued. This extent is made up of 87,200 acres of 
Tinnevellies, 52,000 acres of Cambodia, 42,000 acres of Northerns and Westerns, 
39,200 acres of Salems and 17,100 acres of Cocanadas. The area sown in Decem- 
ber and January isless than that sown in the corresponding period of the pre- 
vious year by 169,700 acres or about 43 per cent. (3). The decrease in area occurs 
in all districts outside Vizagapatam, Nellore, South Arcot, Salem and Trichino- 
poly. The decrease is marked in the Deccan (—212,100 acres). It is due partly 
to unfavourab!e seasonal conditions and partly to the preference for groundnut. 
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‘The area under irrigated cotton, mainly Cambodia, is estimated at 190,700 acres 
as against 161,900 acres for the corresponding period of last year, an increase of 
about 18 per cent. (4) Picking of the mungari or early sown crop in the Deccan 
is over, The yield was below normal due to drought in the growing perjod. 
The crop is coming into the market. Normal yields are expected in all districts 
‘outside the Deccan and Nellore. The hingari or late sown cotton has been 
affected by drought and the crop is expected to yield only 85 per cent. in Bellary 
and Anantapur. (5) The seasonal factor for the Presidency works out to 95 per 
cent. of the average as against 92 per cent for the corresponding peried of last 
year. On this basis, the yield works out to 420,000 bales of 400 Ib. lint agains} 
430,300 bales for the corresponding period of last year. It is, however, foo early 
to estimate the yield with accuracy as the harvest has not yet commenced in the 
major portion of the area and much will depend upon the future weat :er condi- 
tions and toll taken by insect pests, (6) The wholesale price of cotton lint per 
bale of 409 Ib. as reported from important markets towards the close of January 
was Rs. 80 for Cocanadas and red northerns, Rs. 88 for white northerns, Rs. 87 for 
westerns (mungari crop) Rs. 108 for Cambodia, Rs. 100 for karunganni cotton, 
Rs. 87 for nadam cotton and Rs.97 for Tinnevellies cotton. (Prom the Board of 
Revenue, Madras.) 

Madras Paddy Crop Final Report 1932—1933. (On an average of the five 
years ending 1930—31, the area under paddy in the Madras Presidency has repre- 
sented 13°3 per cent of the total area under paddy in India. The figures in this’ 
report relate to the paddy crop sown between February 1932 and January 1933.) 
{Estimates up to the 25th January 1933.) The area sown with paddy in 1932—33 is 
estimated at 11,582,009 acres as against 11,609,000 acres for the corresponding 
period of last year and the finally recorded area of 11,537,03 acres in 1931—32. The 
present estimate exceeds the final area by about (4 per cent and the area in an 
average year by about 37 per cent. 2, One milion two hundred and seventy 
thousand acres have been reported as so wn since the last December forecast was 
issued. The exteat sown was large in East Godavari, West Godavari, the Carna- 
tic (345,009 acres), Chittoor, North Arcot (160,000 acres), Trichinopoly and the 
South (397,090 acres). The area sown in December and January is greater than 
that sawn in the corresponding period of the previous year by 21,000 acres or 
about 1'7 per cent. ‘The area under second crop paddy is expected to be normal 
generally. 3. The harvest of the main crop outside the Circars is in progress. 
Normal yields are expected in all districts outside Vizagapatim, East Godavari, 
West Godavari, Kurnool, Chittoor, North Arcot, Trichinopoly, Tanjore and 
Tinnevelly. The crop is expected to yield only 85 per ceut of the normal in 
West Godavari owing to the attack of insects and fungoid pests. The seasonal 
factor for the Presidency works out to 97 per cent of the average as against 99 
per ceat in the season and crop report oflast year. On this basis, the yield works 
out at 104,748,000 cwt, of cleaned rice as against 107,702,000 cwt. estimated in the 
season and crop report of last year. The yield in an average year is estimated at 
405,170,000 cwt. 4. The wholesale price of paddy per imperial maund of 82 & 27/ 
1b. as reported from important markets towards the close of January ranged from 
Rs. 1—4—0 to Rs. 1—6—0 in Tanjore, Trichinopoly and South Arcot, and 
Rs. 1—12—0 to Rs. Z—4—0 in the other districts. (From tre Board of Revenue, 


Madras.) 
ALL INDIA FORECASTS: 
32. The total area reported is 82,026,002 acres, as com- 


Rice crop of 1932 
r; Thetotal yield is estimated at 


pared with 84,260,000 acres in the previous yea 
30,655,000 tons of cleaned rice, as against 32,988,000 tons in 1931-32. "The decrease 
is 3% in area and 7% in yield. The condition of the crop is, on the whole reported 
to be fairly good, But the crop was very much affected in Bihar and Orissa and 
in the United Provinces by insufficient rains. The average yield per acre works 
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out at 837 lbs. as against 877 Ibs. in 1931-32, 871 lbs. in 1930-31 and 865 lbs. both in 
1929-30 and 1928-29, The average percentage of the area under rice in the differ- 
ent provinces on the total all-India area under rice for the five years ending 1930- 
3f, and also the provincial acre yields are given below—Bengal 24% and 961 Ibs. 
per acre; Bihar and Orissa—16'7% and 912 Ibs. per acre; Burma 151% and 749 lbs. 
per acre ; Madras 13:37; and 1045 lbs. per acre; United Provinces 877, and 676 Ths. 
per acre ; Central Provinces and Berar 7'3% and 710 lbs. per acre; Assam 5'4% and 
774 lbs. per acre; Bombay 42% and 1026 Ibs, per acre. The total quantity of rice 
(both in the husk and not in the husk) exported from British India to foreign 
countries by sea during 1932, was 2,142,900 tons of which Burma contributed 
1,883,700 tons, Bengal, Bihar and Orissa 152,400 tons and Madras, Bombay and 
Sind 106,800 tons. The principal foreign countries to which exports were dire- 
cted were the United Kingdom (138,800 tons) Germany (176,400 tons), Ceylon 
(395,100 tons), China (443,900 tons) and Netherlands (75,500 tons) The coastwise 
exports from Burma to Indian ports were 940,500 tons. Advices from foreign 
rice growing countries show increase of area and yield in Formosa, Siam, Japan, 
and Java, and decrease of yield in the United States, Italy, Korea and Cochin 
China. (Abstracted from the Indian Trade Journal, Feb. 23, 1933.) 


Groundnut crop of 1932-33. The total area returned is 6,952,000 acres, as 
compared with 5,489,000 acres in 1931-32 or an increase of 27 per cent. The total 
yield is estimated at 2,836,000 tons of nuts in shell, as against 2,276,000 tons last 
year, or an increase of 25 per cent. The condition of the crop, on the whole is 
reported to be fairly good. The contributions of the different provinces for the 
All-India, crop are as follows:— Madras, area 3,494,000 acres, 53/7 per cent. of 
total area, yield 1,631,000 tons, yield per acre 1,046 lbs. Bombay (including the 
Indian states), area 1,666,000 acres, 20'4 per cent. of total area. yield 684,000 tons, 
acre-yield 997 Ibs. Hyderabad, area 1,118,000 acres, 87 per cent of total area, 
yield 320,000 tons, acre-yield 641 lbs. Burma, area 492,000 acres. %1 per cent. of 
total area, yield 157,000 tons, acre-yield 715 lbs. Central Provinces and Berar, 
area 182,000 acres, yield 41,000 tons, acre-yield 542 lbs. The total quantities ex- 
ported by sea to foreign countries during the nine months Aprilto December 
1932, were 275, 700 tons; as compared with 475,200 tons in the corresponding 
period of 1932; the principal exporting provinces were Madras (215,500 tons) and 
Bombay (60,100 tons) and the importing countries were France 112,600 tons, 
Germany 20,500 tons and Netherlands 32,300 tons. (Abstracted from the Indian 
Trade Journal, Feb. 22, 1933). 


Castorseed crop of 1932-33. The total area reported is 1,581,000 acres, 
as compared with 1,583,000 acres last year. The yield is estimated at 146,000 tons 
as against 145,000 tons last year. The condition of the crop on the whole, is re- 
ported to be good. The position of the different provinces is as follows:— 
Hyderabad, area 838,000 acres, 44°4 per cent. of total area, yield 61,000 tons, acre- 
yield 163 lbs; Madras, 334,000 acres, 231 per cent. of total area, yield 35,000 tons, 
acre-yield 225 lbs; Bombay, area 116,000 acres, 8'5 per cent. of total area, yield 
19,000 tons, acre-yicld 367 lbs; Mysore, 111,000 acres, 8 per cent. of total area, 
yield 6,000 tons, acre-yield 1211bs; Baroda 78,000 acres, 7:8 per cent. of total area, 
yield 7000 tons, acre-yield 201 lbs; Bihar and Orissa, 52,000 acres, 3:6 per cent. of 
total area, yield 8000 tons, acre-yield 345 lbs; Central Provinces and Berar, 38,000 
acres, 3'4 per cent. of total area, yield 7000 tons, acre-yield 413 Ibs. The quanti- 
ties exported by sea to foreign countries during the nine months April to Decem- 
ber 1932, were 68,200 tons, as against 91,300 tons during the corresponding period 
of the previous year. The chief exporting provinces were Bombay (42,700 tons), 
Madras (22,300 tons), and the importing countries were, the United States (23,200 
tons) the United kingdom (16,900 tons) and France (31,990 tons), (Abstracted from 
the Indian Trade Journal, Feb. 23, 1933.) 


ASSOCIATION OF ECONOMIC BIOLOGISTS * 


Under the auspices of the association Mr. D. G. Munro, Deputy Directpr of 
Agriculture, VIU Circle gave a lecture on “ The Potatoes in Nilgris". Mr. G. N. 
Rangasami Ayyangar, President of the association, occupied the chair. 


To begin with, the lecturer gavea brief outline of the history of potato 
cultivation, how it was first introduced into England in 1587, the several visicitudes 
it had undergone, andthe origin of most of the varieties cultivated at present. 
The crop was first introduced into India in the 17th century and tried in a great 
many of the hill stations in North India and also in Nilgris. So far as Madras was 
concerned the bulk of the potato area was confined to the Nilgris which from 
730 acres in 1875 had now increased to over 11 thousand acres. Mention had been 
made in some of the early records of seedlings having been raised, but none of 
them appeared to have stood the test. Even in Punjab where some seedlings had 
been raised locally, none of them was found to compare favourably with the 
imported ones. The main work on potatoes was now centred in the importation 
of varieties and selection of the best of them for local cultivation. 

Hethen mentioned about the phenomenal increase in the area in Nilgris 
during the war time due to a demand for export and the favourable increase in 
prices. In addition to the increase in the area, which had nearly doubled during 
the war time, the use of artificial fertilisers had also contributed to the increased 
output so that, the produce from the Nilgris was at present four times the 
quantity produced before the war. ; 

The total area under potato in Nilgris, the lecturer stated might be divided 
mto . s i 


l1 Irrigated crop Jany. May 200 acres 
2. Main crop Apr Sep. 6.600 ,, 
3. Second crop Sep. Dec. 33,000 ,, 


The uneven distribution of the area among the three crops was atated to have 
introduced difficulties with regard to seed supply. The irrigated crop which has 
to supply seed for the second crop is too small to supply the required quantity 
of seed that the ryots are obliged to lift the main crep early, keep the produce 
for a month and then plant it for the second crop. Even then the planting 
sometimes gets delayed and the crop gets caught in the December frosts. 

The experience at the Nanjanad research station has been that it was not 
possible to rotate potato with any cereals due to the high acid nature of the 
soils. This is, however, being counteracted by the application of large doses 
organic matter and lime, and this is exp2cted to ulimately reduce the present 
high cost of cultivation He then dealt in detail the estimation of the produce 
prevalent in the tract 4s so many times the quantity of setts used. This estima- 
tion was very unsatisfactory as it depended on the size of the setts planted. 
Ryots usually plant about 8 bags (1 bag is 80 1b.) of setts to the acre, the size of 
the setts being 1 oz. and less. If however the setts were bigger, more would 
have to be planted so that there could be no relation between the quantity of 
setts planted and the quantity of produce obtained. Certain experiments con- 
ducted at the Research Station has thrown light on the point, as will be seen 


below : 


Size of sett Yield of produce in yield per 
planted relation to seed used. acre, mds. 

1 oz. 9'9 times 325 ,, 

JE g 51 » 395 |, 

QU ou 52 M 430 ,, 

V us 40 p 517 ., 


* Report of a meeting held on 17th February 1933. 
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So according to the ryot's method of computing the yield, the yield obtained by 
planting 1 or 2 oz, setts was greater than from planting 3 oz. setts although, it is 
the planting of the latter that has given the heaviest yields, The planting of 
bigger setts also showed another advantage in that they could be planted wider 
apart. 'The practice adopted at. Nanjanad was to have the rows 2 to 3 feet apart 
with the seeds planted 9 to 12 inches apart in the row. 


. The lecturer then briefly described the different varieties of potatoes grown 
in,the Nilgris, the two most important of them being Kidney and Great Scot, 
These two varieties have the advantage of sprouting early. Besides work on 
varieties there have been experiments going on with regard to suitable methods 
of cultivation and manuring. It has also been found possible to keep down the 
incidence of disease by adopting systematic rotation. The manurial experiments 
have clearly pointed out that a mixture of farmyard manure and artificials give 
better results than either of them applied alone. A mixture of groundnut cake, 
sulphate of ammonia, and steamed bone-meal in definite proportions is now being 
applied on a basal dressing of dungand this has greatly increased the yields 
obtained. The average yields which were 2°48 fold before, have now gone up to 
5'85 fold since the introduction of systematic manuring, better cultivation and 
better rotations. The ryots, however, are still relying chiefly on artificials 
which they apply sometimes at the rate of3to4tonsto the acre. Very little 
trouble is taken to collect the available farm yard manure and use it for the 
potato crop. It has been demonstrated at Nanjanad that it is possible by practis- 
ing judicious methods of conserving, nearly 6 tous of manure could be obtáined 
per head of cattle ina year. There are, however, two disadvantages with the 
farm yard manure namely 1. the diseased and rotten potatoes which are usually 
thrown in the manure pit might help in the dissemination and spread of the 
disease when the manure is applied to the soil, and 2. the manure being bulky 
difficulty is experienced in its transport to the field all by head loads along 
foot paths. 

The Imperijal Council of Agricultural Research has now sanctioned funds to 
undertake research work in potatoes. When the scheme is given effect to, the 
lecturer hoped to undertake regular breeding work und supply of good seed to 
the ryots in addition to the cultural and-manurial experimt nts that have been 
going on. 

At the close of the lecture, several of the members and students applied to 
the lecturer for additional information on various points raised in the lecture to 
allof which he suitably replied. With a vote of thanks to the lecturer proposed 
by the president the meeting came to a close late in the evening. (K. R) 


College Mews and Hotes. 


Games. Hockey—The Parnell cup. The interclass hockey tournament for the 
Parnell cup provided more than passing interest. Each class played the other 
classes twice and the championship was well contested. In their first match, 
class iii beat class ii by one goal but in their second encounter the game ended in 
a pointless draw. In their first match against class i, class iii sustained a defeat 
by one goal, but in their second meet they avenged their defeat and won convinc- 
ingly by a margin of 3 goals. Thus class iii who secured 5 points against 4 of 
class i and 3 of class ii, annexed the cup. 


Tennis. In the American sealed handicap doubles tournament the entries 
totalled 36. The results proved to be a very keen contest, the scores made by the 
winners (Venkata Sastri and Murugesan) being 174 games against 173 of the 
rünners up (Radhakrisna Rao and Joseph) and 172 of the pair (Ananda and 
Veeriah) which won the third rank. 
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Cecil Wood Cup. The annual singles tournament for the Cecil Wood cup was 
. won by Moncey Joseph of class i, who beat Ananda of class ii in the finals. 


College Colours. The College colours for the year were awarded as follows :— 
Cricket. U. Narasinga Rao, (class i) S. Varadarajan (class iii) and K. M. Narayanan 
(class iii); Football. Bennet Massilamony (class ii); Tennis. Moncey Joseph 
(class i). 

Athletics, The annual conference of the Madras Agricultural Students' Union 
having been postponed, the athletic sports run under the auspices of the Union 
did net take place this year but the Students’ club rightly took up the responsi- 
bility of running the sports. The sports were held on Saturday the 11th March 
and the results of the competition were as follows :— 

100 Yards dash. (1) A. M. Kulandai, (2) S. Varadarajan, (3) Mohomed Obeidulla Shah. 
High Jump. (1) K. M. Narayanan. (2) S. Varadaraj^n. (3) N. Muthuswami. 

Shot Put. (1) Mohomed Obeidulla Shah, (2) B. Suryanarayanamurthi. 

Long Jump. (1) K. M. Narayanan, (2) Mohomed Obeidulla Shah, (3) Sam Joshua. 
Quarter Mile. (1) A, M. Kulandai, (2) Sam Joshua, (3) Nagarajan. 

Throwing the cricket ball. (1) Sahadevan. (2) K. Lakshmanan. 

Javelin throw. (1) Narayana Pillai, (2) Srirama Reddy. 

Mile Race. (1) D. Satyanarayana, (2) K. Lakshmanan, (3) Balakrishnan Nair. 
Kicking Football (1) N. Muthuswami, (2) B. Suryanarayanamurti. 

Sack Meeie. (1) A. M. Kulandai, (2) K. M. Narayanan. 

Slow Cycle Race. (1) S. Varadarajan, (2) P. Satyanarayana. 

Three-legeed race. (1) Narayanin and Varadarajan, (2) Kulandai and partner. 
Pich-a-back race. (1) Govinda Panikker and partner, (2) Sam Joshua and partner. 
Bund man's Buff. (1) Arunachalam, (2) Panikker. 

Sack race. (1) Krishna Menon, (2) Panikker. 

Wheel Barrow race. (1) Kulandai and partner, (2) Panikker and partner. 

Musical chairs. (1) Seshagiri Rao, (2) Kulandai. 

The winners of. tournaments in the indoor and outdoor games were as 
follows:— Chess (1) Rajan, (2) B. S. Murti; Ping-pong (1) Ananthanarayanan, 
(2 Muthuswami; Draughts (1) Doraiswami, (2) K. Krishnamurti; Badminton 
Fives Class ii; Badminton doubles (1) Class ii, (2) Classi; Volley bali Class ii; 
Basket ball Class iii. 

Flocation Contest. The annual elocution competition of the Student's Ciub was 
held on the 15th March. Mrs. Jesudass, M.A., L.T., Mrs. Karunakar, B.Sc., Rev. 
Edmund Bull, Chaplain of Coimbatore, Rao Bahadur T. S, Venkatraman, and Rao 
Bahadur C. Tadulinga Mudaliar formed a committee of judges, the subject 
announced being “The position of Indian Agriculture in 1983," The first, second 
and third places were awarded to Messrs. Y. V. Narayanayya, F. L.: Daniel, and 
D. C. Hanumantha Rao respectively. 

The Students? Clab Day. The students’ club Day was celebrated on the 18th March 
with great eclat when a long and varied programme was gone through. The pro- 
ceedings began at 4-30 p.m. with a meeting in the Freeman hall under the presi- 
dency of Dewan Bahadur Sir T. Vijayaraghavachariar, K. B. E., Vice-chairman of 
the Imperial Coancil of Agricultural Research, who distributed the College prizes 
and medals to the winners. 'lhe prize winners for the year were as follows :— 

The Robertson medal— R. Suryanarayana. 


- The Kees prize, The Clogstoun prize, and the Dewan Bahadur R. Raghunatha 
Rao prize—K. Bushanam. 
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The Austead medal—N. Srirama Reddi. 
The K. S. Venkatramier medal—S. V. Parthasarathy. 
'The certificate course cup and the D'Silva prize—M. Bhavani Sankar Rao. 
'The Goschen prize— B. W. X. Ponnayya. 

T. Venkatarama Reddi 
The Cuddapah Dist. Agri. Association Prize— C. Krishnamurthi 

R. Suryanarayana. 


After the distribution of the prizes, the meeting adjourned for tea at which the 
students and staff of the college and a select company of guests from the 
town included in which were Sir and Lady Vijayaraghavachari. During tea 
the guests were entertained at a fancy dress parade at which about 20 costumes 
most of which were very original and fascinating took part. A committee of 
judges awarded marks to the competitors and prizes were awarded to the best 
three. After tea, the party adjourned to the hall where a variety entertainment 
was arranged, The chief features of the entertainment were magic, a farce in 
two scenes depicting the way to heaven, vocal and instrumental music, a 
Telugu dialogue, humourous recitations, the singing of the College Ode specially 
composed for the occasion and the reading of the Hostel Chronicle’. All the 
items were thoroughly appreciated and they revealed wide and varied talents 
among the students. The sports prizes, College colours, prices for fancy dress 
competition and elocution contest and the trophies and prizes for the various 
tournaments were then given away by Mrs. Kamala Patel the wife of Dr. J. 5. 
Patel, Oil Seeds Specialist. The winners were lustily cheered and with a vote of 
thanks by the Principal the pleasant function came to a close. 


Literary activities. A meeting of the students’ club was held on the 28th Febru- 
ary when Mr. P. Parthasarithy of class iii spoke on “ Fruit culture—its future,” 
Another meeting was held on the 3rd March when Mr. G. N. Rangaswami Ayyan- 
gar delivered the valedictory address. ‘The lecturer paid a glowing tribute to the 
College which was imparting education of a very high standard and utility. 
He exhorted the students on the spirit of service for which they were eminently 
suited by their training. 


Week end tors: On the 25th and 26th the students of class iii went to the 
Nilgiris on a week end tour and visited the Government Botanical Gardens at 
Ootacamund. Sim’s Park and Pomological station at Coonoor and saw the 
Burliyar and Kallar fruit stations on their way down the ghat. Another tour 
was arranged for the same class on the 13th March to Mettup layam. Both the 
tours were very enjoyable and instructive and much information was collected 
regarding agriculture of the hills. 


Excursions, The residents of the colony were afforded several opportunities 
for sight seeing and relaxation from the routine monotony of the desk and 
field, by a number of excursions arranged during February and March. A 
party visited Valparai (Anamalais) and another went to Mettur to see the con- 
struction of the Dam in progress. Under the auspices of the Association of 


Economic Biologists a trip' was arranged on the 19th March to visit the Siru- 
vani water works. 


Activities of the Upper Subordinate Officers’ Association. 22 upper subordinates complet- 
ed their probation on 19th August 1931, four days subsequent to the date of opera- 
tion of the G. O. barring confirmations. The D. A. has been requested to con- 


done the 4 days of uncomplete referred to and to confirm them jn the old scales 
of pay. 


The D. A. has also been requested to fill up vacancies now existing in the IH 
and IV grades and to get a larger number of posts sanctioned in the higher grades 
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to relieve stagnation in the various grades, G. O. No. 542 of 8—4—32 bars the pro- 
motions where the grade, lower or higher, from or to which respectively promo- 
tions is sought is in a time scale of pay and the promotions to IIE and IV grades 
is limited by this rule. The Government have been approached accordingly to 
suitably modify the G. O. 


The Association has reiterated the following resolution of the Madras Secre- 
tariat IN, G. Officers Association and has submitted it to Government— 


*'That the Government be requested to be so good as to sct apart the amount 
realised from the pay cut from 1—12—31 to 31—3—33 and constitu'e it into a 
separate fund for the purpose of granting gratuities to officers of the Provincial 
and Suberdinate services who retire from service and to the families of officers 
who die in service and to work out a scheme for the purpose." 


Uleatber Review (reBRUARY—1933) 


RAINFALL DATA 
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Stations marked with an asterisk are stations of the Agricultural Dept. 


General Weather. Weather was generally dry throughout the month, with a few 
scattered showers in the extreme south. Western disturbances traversing Upper 
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India had very little influence on the weather beyond causing an increase of cloud 
inthe north. Rainfall was generally below the average except in Mysore and 
parts of Deccan and West Coast. Temperature was normal. 


Weather Report for the Research Institute Observatory: 


February 1933. Report No. 2/33. 


Absolute maximum in shade RS Tk 940e 
Absolute minimum in shade ne - 60:2? 
Mean maximum in shade T * a 91°5° 
Departure from normal vis apo cde b5 
Mean Minimum in shade as - 65°7° 
Departure from normal nate SQ. + OD 
Total rainfall EM sd a nil. 
Departure fom no~mal dà e) —0'46” 
Mean daily wind velocity - .. 15M. P. A. 
Departure from normal T n —20M. P, H. 
Mean humidity at 8 hours. dA a IST. 
Departure from normal = s OAM, 
Total hours of bright sunshine a .. 280'5 

Mean daily hours of bright sunshine .. 10:0 


General Weather: Weather was dry throughout the month. Dav and night 
temperatures were slightly above mormal, while rainfall and humidity were 
below normal. Air movement was weak and for the greater part of the month, 
off the anticyclonic ridge of high pressure to the north. P.V.R.& T. S. L. 





The Ramasastrulu-Munagala Prize, 1933. 


l. The prize will be awarded in July 1933. 2. The prize will be in the 
form of a Medal and will be awarded to the member of the Union who sub- 
mits the best account of original research or enquiry, carried out by him 
on any agricultura! subject. 3. The subject matter shall not exceed in 
length twelve foolscap pages type-written on one side. 4. Intending com- 
petitors should notify the Secretary of the Madras Agricultural Students’ 

. Union not later than the 15th May the subject of the paper which they 
propose to submit and the paper should be sent in so as to reach the Secre- 
tary, Madras Agricultural Students’ Union not later than the 1st June 1933, 
with a covering letter showing full name and address of the sender. The 
author's name should not be shown on the paper but should be entered 
under a nom de plume. 5. Four type-written copies of the essay should be 
sentin. 6. The name of the successful competitor will be announced 
and the prize awarded at the time of the Conference. 7. Papers submitted 
wil become the property of the Union and the Union reserves to itself the 
right of publishing all or any of the papers. 8, All references in the paper 
to published books, reports or papers by other workers must be acknow- 
ledged. 9. Any further particulars may be obtained from the Secretary, 
Madras Agricultural Students’ Union, Lawley Road, P. O., Coimbatore. 
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Departmental Notifications. 


I Circle. D. Hanumantha Rao, A. D. Razole, 1. a. p. on m. c. for 20 days from 
20—2—33 to 11—3—33. A. Rammohan Rao, A. D. Rajahmundry extension of 1 a.p. 
on m. c. for 15 days in continuation of leave already granted. |l Circle Transfers- 
J. Suryanarayana, F. M., A. R. S. Guntur to be A.D. Vinukonda. A. K. Anna- 
swami Iver, F.M. A. R. S. Guntur to be A. D, Kandukur. P. Gopalaratnam, 
Assistant in cotton, Cancelled his l. a.p. from 5th to 11th February. K. Rama- 
nujachari, F. M. Guntur, 1. a. p. for 15 days from 11—2—33 to 25—2—33. P. Satya- 
narayana, A. A, D. Kayali, 1, a. p. on m. c. for 15 days From 27—2—33 _ IilI Circle. 
A. Krishnaswamilyer, A. D. Koilkuntla, L a. p. for three weeks from 6—2—33. 
K, Balaji Rao, A. A. D. Tadpadri is put in charge of the Vans from 30—1—33 for 
tour in the Bellary District. P. Subrahmaniam, A.D. Siruguppa, l.a. p. for 
5 weeks from 10—2—33 A. Venkobacharlu A. A. D. after the expiry of leave is 

‘posted to Dronachelam with headquarters at Dronachelam and is granted l. a. p. 
for one month and two days from 29—1—33 on m. c. A. Krishnaswami, A. D Koil- 
kuntla extension of 1 a. p. witheut m. c. for three weeks in continuation of leave 
already granted. IV Circle. A. Ramaswami Iyer, A. D. Villupuram extension of 
la.p.onm.c.forthree months in continuation of leave already granted. R. 
Narasimhachari, A. A. D. l. a. p. for one month and 12 days from 1—3-—33 with 
permission to suffix the holidays from 13th to 19th April 1933. V Circle. S. Maha- 
deva Iyer, A. D, Ariyalur, extension of l.a. p. for one month in continuation of 
leave already granted. TT. K. Balaji Rao, Assistant A, R. S. Aduturai, | a. p. for 
30 days from 20—2—33. V.G. Dhanakoti Raju A. D. extension of 1. a. p. for three 
months on m. c. in continuation of the leave already granted. VI Circle. K. 
Krishnan, A D. Tinnevelly 1l. a. p. on m. c. for six weeks from 6—2-—33. T.S 
Venkataraman, A. D, Palni, l. a. p. for 4 months on m. c.. D. Shanmuga Sundaram 
is transferred to Palni. VH Cirele. K. Achuthan Nambiar, A.D. in Mycology, 
l. a. p. for 2 months from 3—2—33. P. A. Kunhiraman Nambiar, A. A, D. Perintal- 
mana l. a. p. for 14 days from 24—2—33 to 9—3—33. P. Narayanan Nambiar, 
A. A.D. l.a. p. for 13 days from 20—3—33. Principal's Office. C. Narasimhachari, 
Lecturer in Chemistry l. a. p. for 13 days from 13—2—23. S.N. Chandrasekhara 
Iyer, Assistant Lecturer in Botany 1,a.p. for one month from 6—2—33. M. 
Rathnavelu, A. F. M. 1. a. p. for 16 days from 3—3—33. Paddy Section. S. Dharma- 
lingam Mudaliar, Assistant, extension of l a. p. for 16 days in continuation of 
leave already granted. S. Ramanujam, Assistant, 1. a. p. for 9 days from 30—1—33. 
A. Chidambaram Pillai, F. M. 1. a. p. from 21st February to Vth March with per- 
mission to avail 18th and 19th March being holidays. G. A. C's Section. M. Sunda- 
ram, Assistant l. a. p. for 6 weeks from 20—4—33. D. A's Office Orders. K. Govindan 
Nair, Chemistry Assistant, Research Institute, Coimbatore, leave on half average 
pay for one year from 26—1—33. K. Veerabhadra Rao, Assistant in Chemistry, 
will continue to officiate. M. Damodara Prabhu, Upper Subordinate, Agricultural 
section, will continue as Upper Subordinate, Agricultural section, in the tempo- 
rary post sanctioued. D. Shanmuga Sundaram, will continue to officiate till 
further orders in the permanent post declared temporary. M. J. David appointed 
as offg. Assistant V grade in the scale of Rs. 85—5—120 in the Mycology section 
till 2nd April 1933. The following officiating appointments of Upper Subordi- 
nates in the Agricultural Section, V grade in the scale of Rs. 85—5—120 are 
ordered with effect from 1st March 1933. K. Kumaraswami Chetty to officiate as 
A. D. Vice S. Viravarada Raju on other duty. S. Rajaratnam Chetty to officiate 
as A. D. Vice V. G. Dhanakoti Raju on leave. Muhamad Ali, to officiate as A. D. 
Vice A. Ramaswami Iyer, on leave. V. K. Appaji, to officiate as A. D. Vice P. S. 
Venkuswami Iyer on leave. L. Krishnan to officiate as F. M. A. R. S. Palur Vice 
N. Satagopa Tyangar on leave. H. Narahari Rao, A. F. M. Hosur, posted to 
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Samalkota for district work on poultry. P. Narayanan Nair, A. D. Dharapuram 
and M. Chinnaswami Naidu, À. D. Coimbatore, deputed for work connected with 
the irrigation experiments proposed under the Lower Bhavani Project from 
20—3—33. Dr.C. T. George Asst. Ent. Section extension of leave without allow- 
ance for 1 month and 7 days from 11—3—33. 


ADDITIONS TO THE LIBRARY 


DECEMBER 1932. 
A. Books. 


1. Organisation of the wheat trade in the North-western Region—U. P. 
Prasad T. 1932. 2, AnEconomic Survey of Gijhi (Punjab Village Surveys No. 2) 
Narayan R. 1932. 3. Farm Accounts in the Punjab—i930-31. Kartar Singh S. 
1932. 4. Cost of Milk Production at Lyalpur, Johnston, D. P. & Kartar Singh, S. 
5. A. B. C. and X. Y. Z, of Bee Culture. Root, A. I & Root, E R., 1929. 


B. Reports. 


1. Madras Agri. Dept. Subordinate Officers Report for 1931-32. 2. Madras 
Agri. Dept, Administration Reports of the Agricultural Chemist, Entomologist, 
Mycologist, and Systematic Botanist for 1931-32. 3. Annual Report of the 
Madras Industries Department for 1931-32. 4. Season and Crop Report of the 
Madras Presidency for 1931-32. 5. Indian Weather Review—Annual Summary 
fori931—Part A—Summary of Weather & Rainfall. 6. Annual Report of the 
Royal Agricultural Society of England for 1932. 7. Annual Report of, the 
Florida Agri. Expt. Station for 1930-31. 


C. Bulletins, Memoirs, etc. 


1. Provisional Volume Tables and Diameter Growth Curve for Semal in the 
Central Provinces. Ind. Forest Recurds Vol XV Part V. 2. Branch Smallwood 
Tables for Shorea robusta, Tectona grandis, Cedrus deodars, Pinus excelsa and 
P. longifolia. Do. Voi. XV Part VI. 3 Identification of Important Indian 
Sleeper Woods. Ec. Series. Forest Bull No. 77-7932. 4. Variations in the proper- 
ties of the Cotton Fibre in relation to its position on the surface of the seed—(1) 
Fibre-length (2) Fibre-weight & (3) Fibre-strength. Indian Cenirol Cotton Committee 
Technological Bull Series B, No. 14. 5, " Correction-slip" for the names of the 
more important trees and shrubs of the Madras Presidency. Rept. from Mad. 
Forest Colleges Magazine, Sept. 32. 6. The Farmer’s Guide to Agricultural Research 
in 1931. Royal Agri. Soc. of England—Annual Publication, 1932. 7. The Mitscher- 
lich, Wiessmann & Neubauer Methods of Determining the Nutrient content of 
Soils, Imp. Bur. of Soil Science Technical Commn. No,25. 8. A Simple System of 
Farm Book-keeping Mis. Agri. € Fish Bull. No. 58. 9. Malayan Agricultural 
Statistics—1931. S, S. & F, M. S. Dep. Agri. Econ. Ser. No. 1—1922. 10. Preliminary 
List of Food Plants of Some Malayan Insects. S. S. © F. M. S. Dep. Agri. Supp. to 
Buli.No.38. 11. Frozen Fruits and Their Utilization in Frozen Dairy Products. 
Massachusetts A. E. S. Bull. 287 July 1932. 


D. Leaflets, Circulars, etc. 


Ministry of Agriculture & Fisheries Leaflets. No. 144. Mutual Insurance of Live 
Stock-Cow & Pig Clubs. No, 146. The Valuation of Artificial Manures. No. 147. 
Phosphatic Fertilizers. Cyprus Goxelie—Agricultura Supplement No. 52. Almond 
Growing in Cyprus. 

E. Translations. 


On the studies of drought resistance, morphological and physiological modi- 


fications and variations of yields for various soil-moisture contents in rice plant. 
By Onodera, J. 
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JANUARY 1933 
A. Books. " 

1. Principles of Agrobiology or the Laws of Plant Growth in relation to 
Crop Production, Willcox, O. W. 1930. 2. The Soybeans. Piper, C. V. & Morse, 
W.J. 1923. 3. Land Drainage and Reclamation. Ayres, G. C & Scoates, D. 1928. 
4 A Manual of Green Manuring. Ceyl Agri. Dept, Pub. 1932. 5. Practical 
Hints on the making and Maintenance of Lawns in India. Sherrard-Smith W. 
1931. 6. Practical Hints on Rose Culture in India, Sherrard-Smith W, 1932. 
7. Practical Hints on Flower and Vegetable Culture in India. Sherrard-Smith. 
W, 1932. 8. The Agricultural Crisis-(2 Vols.) 1931, League of Nations Publication. 
1931. 9. 'The Indian. Peasant. Marquess of Linlithgow. 1932, 10. Industry 
and Trade. Marshell,A. 1927. 11. The Meaning of Money. Withers, H. 1930. 
12. Hand Book of Commercial Geography. Chisholm, G. G. & Stamp, L, D, 
1932. 13. Stocks and Shares. Withers, H. 1926. 14. Public Finance. Bastable 
C.F. 1927. 15. The Fundamentals of Statistics. Thurstone, L. L. 1928. 16. 
The Fundamental Principles of Taxation. Stamp, J. 1929. 17. Recent Advances 
in Cytology. Darlington, C. D. 1932. 18. Recent Advances in Plant Genetics. 
Sansome, S. W. & Philip (J) 1932. 19. Chromosome and Plant Breeding. Dar- 
lington, C. D. 1932. 20. International Address-Boak of Botanists. Diels, S. & 
Merril, E. D. 1931. 21. Mendelism and Evolution, Ford, B.B. 1931. 22. Bio- 
logy: An Introduction to the Study of Life. Fox, H. M. 1932. 23. The Scien- 
tific Basis of «Evolution. Morgan, T.H. 1932. 24. The Causes of Evolution. 
Haldane, J. B.S. 1932. 25. A Revision of British Roses. Wolley-Dod, A. H. 
1931. 26. Manual of Bacteriology, Muir, R and Ritchie, J. 1932. 27. Princi- 
ples of Microhiology—2nd Edn. Waksman, S.A. 1931. 28. Ground Work otf 
Biophysics. Wishart, G. W. 1931. 29. The Principles of Plant Biochemistry. 
Onslow, M. W. 1931. 30. Colloid Aspect of Food Chemistry and Technology, Clay- 
ton, W. 1932. 31. The Glycosides. Armstrong, E. F. & Armstrong, K. F. 1931. 32. Soil 
Characteristics: A Field and Laboratory Guide, Emerson, P. 1925. 33. Organic 
Syntheses Vol. Xt. 1931. 34. Organic Syntheses Vol. XII 1932. 35. Organic 
Chemistry for Advanced Students. Parti. Reactions. 1928. Part IT. Structure. 
1931. Part III. Synthesis. 1931. Cohem, J.B. 1931. 36. A Comprehensive 
Treatise on Inorganic & Theoretical Chemistry. Vol. XII. Mellor, J. W. 1932. 
37. Breeding and Care of tbe Albino Rat for Research Purposes. Greenman, M J, 
& Duhring, F. L. 1931. 38. A Manual of Bee-keeping. Wedmore, E. B. 1932. 
39. Fundamentals of Insect Life. Metcalf, C. L. & Flint, P. 1932. 40. Labor- 
atory and Field Manual of Economic Entomology. Eyer, J. R. 1932. 41. Meth- 
‘ods for the Study of the Internal Anatomy of Insects. Kennedy, C. H. 1932. 
42. The Insect Menace. Howard, L.O. 1931. 43. Hydraulics. Lewitt, E. H. 
1932. 44. Hydraulics for Engineers and Engineering Students. Lea, F, C. 1930. 
45. Applied Mechanics. Low, D. A. 1931. 46. First Year Electrical ;Enginueer- 
ing. Bolton, D. J. 1929. 47. Accumulators: Charging Maíntenance and Care. 
Camm, E. J; (N. D.) 

B. Reports. 

1. Annual Report of the Lalgudi Sivagnanam Co-operative Agricultural 
Society for 1931—32 (in Tamil}. 2. Annual Report of Institute of Plant Industry, 
Indore for the year ending 30th June 1932. 3. Annual Report of S. S. & F. M. S. 
Agricultural Field Officers for 1931. 4. Annual Report of the Agricultural Depart- 
ment, Sierra Leone for the year 1931. 5. Annual Report of the Department of 
Agriculture, Tanganyika Territory for 1931. 6. Annua] Report of the Agronomic 
Research Institute, Indochina for 1931—32 (in French), 


C. Bulletins, Memoirs Etc. 
1. Villagers' Calendar—1933 (Eng. Edn). Madras. Agri. Dep. Pub. 2 to 7. Bombay 


Agri. Dept. Bulletins, 162 of 1930 Papaya Cultivation in the Bombay Presidency 
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(Excluding Sind) 163 of 1930 Powdery Mildew of the Grape and [ts Control in 
Bombáy! d$6à of 1930 Study in Intensive Farming Near: Poona, under Canal 
Irrigation. 165 of 1930 The Frost of January 1929 and Its Damage to Crops of the 
Bombay Presidency. 166 of 1931 Bansi Wheatof the Bombay Deccan and its 
Improvement—Part I. 167 of 1931 Improvement of Manat Lands in the North 
Konkan. 8. Glossary of Terms Relating to Hides, Skins and Leather. Ind. Tra. 
Jri. 12-—1—33 Supp. 9. Proceedings of the Ninteenth Indian Science Congress— 1932. 
10. An Analysis of the Utilization of Irrigation Water in Typical Punjah Canals, 
Punjab Irr. Res. Lab. Mem. Vol. Ii1—No. 1. 11 & 12. Comm. Int. € Sto. Dep. Pub. 
Indian Tea Statistics—1931. Indian Coal Statistics— 1931. 13 & 14 England Min, 
Agr. & Fish. Bull. No 59, The Culling of Poultry. Asparagus. 15 &16 Imp. Agr. 
Bur. Exe. Coun. Pub. List of Agricultural Research Workers in the British 
Empire—1931. List of Agricultura] Research Workers in the Corrigenda & 
Addenda 1932. 17. Bibliography on the Breeding and Genetics of the Millets & 
Sorghums. Eng Imp. Bur. Plant Gene. Pub Dec. 32, 18 The Scope and Aims of 
the Imperial Bureau of Agrl. Parasitology. Eng. Imp. Bur. Agri. Parasitology Pub. 
19. Bibliography of Helminthelogy for 1931. Eng. Imp. Bur. Do. 20, An Examination 
of the Geology and Soils of an Area in the State of Perak. S. S, & F. M. S. Agri. Dep. 
_ Sci. Scr. No. 10—1932. 21. Further Notes on Leaf Curl of Tobacco in Southern 
Rhodesia. Rhodesis Mini Mines & Agri Bul No.861. 22. (a) Tea Growing in 
Nyasaland. (b) Note on Tea Possibilities in the Area near Nkata Bay. Nyasaland 
Agri. Dep. Bull, No 4 (N. S.) 23 to 37. S, Aust. Agri. Dep. Bull. The Almond in 
South Australia. 220 Records of Some Departmental Work. 262 Dressmaking & 
Fancy Stitchery. 263. Vine Pruning iu Non-!rrigated Districts. 264, Efficient 
Wheat Growing Methods. 265. A Classification of South Australian Wheat 
Varieties. 260. Some-Pointsin tie Handling of a Fat Lamb Flock on a Mallee 
Farm. 267. The Effect of Top-Dressing with Artificial Fertilizers on the Annual 
Yield, Botanical Composition, and Carrying Capacity of a Natural Pasture over a 
Period of Seven Years. 268. Financial Results of Two Years' Farming on Murray 
Mallee Farm No. I. 269 Some Observations on the Causes of the Surface Blemishes 
of Oranges in South Australia. 270. Malting Barley on the Farm and in the 
Malt House 271. Wheat Varieties in South Australia. 272, Mammitis, Milk 
Fever, & Contagious Abortion, 273. The Manufacture & Utilization of Silage. 
274. The Dairying Industry. 275. 38. The Nature of Sword and water Suckers 
in the Banana. United Fruit Co. Res. Dep. Bull. 22. 39. Economic Utilization of 
Marginal Lands in Nicholas and Webster Counties, W. V. A. Virginia A. E. S. 
Tech. Bult. 303. 43 to.42. Wastington A. E. S. Bull. Irrigation of Orchards by 
Sprinkling. 268. The Effect of Fertilizers on Crop Yields of Different Soils and 
onthe Composition of Certain Crops. 274. A Plan for Adjusting Cash Rent to 
Changes in the Prices of Farm Products. 295. 43 & 44, Cornell A. B. S. Buil. Carbo- 
Hydrate and Nitrogen Metabolism in the Celery Plant as Related to Premature 
Seeding. 140. Relation of Daily Price to the Marketing of Hogs at Chicago. 534. 
45 to 47. Arkonsos A. E. S. Bulletin. Farm Standards of living in Faulkner County, 
Arkansas.279. Development of Agricultural Credit Corporations in Arkansas with 
State Aid in 1931. 281. Cotton Variety Tests. 282. 48. Who Pags for the Highways. 
Wisconsin A. E. S, Bull. 423 49 to 55. Flor:da A. E. S, Bull. An Economic Study 
of 249 Dairy Farms in Florida. 246. Variation in the Tung—Oil Tree. A Study of 
Range Cattle Management in Alachua County, Florida 248. Gray Leaíspot, A New 
Disease of Tomatoes. 249. Some Major Celery Insects in Florida. 250. Control 
of the Celery Leaf-Tier in Florida. 251. The Melon Aphid."252. 56 to 61 Ohio A. 
E. S. Bull. Preparation of Feeds for Dairy Cows 502. Ohio Agricultural Statistics 
for 1929-1930-1931 503, Marketing Canery Tomatoes on Grade in Ohio. 504. 
Factors Influencing the Dressing Percentage of Hogs. 505. THe Influence of 
Laundering and Exposure to Light upon Some Wash Silks used for Outer Gar- 
ments. 506. The Trend of Wheat Production in Ohio. 507, 62 to 66. Mic/vgons, 
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A. E. S. The Various Etfects of Frost Protectors on Tomato Plants. Tech. Bul. 
124 On the Control of Caecal Coccidiosis in Chickens. Tech. Bull. 127. Acti- 
vities of Churches in Tawn-Country Communities. Spl. Bull 226. Flies and 
Mosquitoes commonly found about Michigan Homes Cir. Bull. 144. The Virus 
Diseases of the Peach in Michigan. Cir. Bull 146. 67 to 73. Illinois A. E. S. Bull. 
A Study of the Framework of the Apple Tree and its Relation to Longevity. 376. 
Fertilizer Experiments with Ten Market-Garden Crops in Cook County, Illinois. 
377. Alfalfa Wilt as Influenced by Soil Temperature and Soil Moisture. 378. 
Causes of Damage to Fruits and Vegetables during Shipment. 379. Price Differ- 
ences between Four Hog Markets used by Iilinois Stockmen. 380. Air Circula- 
tion and Temperature Conditions in Refrigerated Carloads of Fruit. 381. Crop 
Yields from Illinois Soil Experiment Fields ín 1931. 382. Researches in the 
Flagellates of Belgium. (in Belgique). 1. Chrysomonadines. 2. Volvocales. 
Musee Royal D'Historie Naturelle De Belgique Memoir No 47. 75. Odonata by F.C. 
Fraser (Coimbatore), i i i Supp. 


D. Leaflets, Circulars, etc. 


1. Plantation Crops: A Summary of Figures or Production & Trade relat- 
ing to Sugar, Tea, Coffee, Spices, Cocoa, Rubber, Tobacco. E. M. B.CÍ[4. 2to5 
Eng. Min. Agri. @ Fish Adv. Lea. Fruit Tree Red Spiders 10. Mutual Insurance of 
Live Stock—General. 143. Genera] Live Stock Insurance. 149. Millepedes and 
Centipedes. 150. 6. Construction & Operation of Soils in the College of Agri- 
culture. Philippine A. E.S. Cw. No. 24. 7. The University of Alberta. Alberta 
Press Bull. Vol. 18-No. 2.78, The Silk Industry: Prospects of Cocoon Produc- 
tion, 1933. Agri. Supp. to Cyprus Gas. No. 2262 of 30—12— 1932. 


E. Reprints. 

1 Eradication of Tuberculosis from Cattle Herds. Jri. Roy. Agri. Soc. Eng 
Vol. 92-1931, 2. Methods of Hand-Milking: A Comparison. Jr? Mín. Agri. Eng. 
Sepi.32. 3. The Effect of Season on the Reliability of the Percentage of Solids- 
Not-Fat in Milk, as Caleulated by Formulae. Uny. Resding Agri. Prog. Vol. IX. 
1932. 4 Effect of Carbon Dioxide Content of Storage Atmosphere on Carbo- 
hydrate Transformation in Certain Fruits & Vegetables. Jri. Agri. Res. Vol. 45, No. 8. 


F. Translations (Imp. Bur. Plant Genetics). 


J. Full Translation of Pflanzenzuchtung Und Pflanzenphysiologic. A. E. 
H. R. Boonstra. 2. Ful Translation of The Resistance of Rice Plants to Low 
Temperature and Cool Water in regard to its Fertility, T. Fukuchi. 


REST PLANTS & FRESH SEEDS 
`” READY FOR SALE 


Best Seecs to Grow in alf climates Rs, A 

Salem Mango grafts, 3 years old dozen ses wets sine 9 0 

Guava, Pomegranates, and Figs dozen ie a is e 6 0 

Pomaloe, Orange, Limes, etc., dozen bi = ae s: 9 0 

Roses and coloured crotons, dozen "m zz . 6 4 
English Vegetable and Flower seeds, good vastetiss, 20 sample * : 

packets, each set ... 2 0 

Do. do» 10 sample packets, each set’... ze 3b 0 

Indian Vegetable seeds. 20 packets - - at «a 2 B 


' Other sorts of plants and seeds are ready now. 
Illustrated Catalogue free. 
S. K. I. ABDUL RAHIMAN SAHIB. 
Salem Nursery Gardens, 
Tel. Address: ‘NURSERY’, SALEM SALEM 
Rg EC Cf CC AAE 


